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02'8/(,1752'8&7,21
$WSUHVHQWUHVHDUFKLVJRLQJRQDOORYHUWKHZRUOGSUDFWLFDOO\LQDOOVXEMHFWV
DQGJHQHUDWLQJPLOOLRQVRIUHVHDUFKDUWLFOHVDQGRWKHUGRFXPHQWV,QVRPH
FDVHVWKHUHVHDUFKZRUNVDUHJHQHUDWLQJYHU\JRRGUHVXOWVLQPRVWFDVHV
PHGLRFUHDQGLQVRPHFDVHVQHJDWLYHUHVXOWV%DVLQJUHVHDUFKUHVXOWVDZDUGV
IHOORZVKLSVSURPRWLRQVHOHFWLRQIRUDMREHWFDUHGHFLGHG)RUDOOWKHVH
HYDOXDWLRQRIUHVHDUFKRXWSXWEHFRPHVVLQHTXDQRQ
&HQWXULHVDJRZKHQWKHQXPEHURIUHVHDUFKHUVZHUHOHVVSHHUVXVHGWR
HYDOXDWHUHVHDUFK:LWKWKHSDVVDJHRIWLPHWKHQXPEHURIUHVHDUFKHUV
LQFUHDVHGUHVHDUFKDUHDVSUROLIHUDWHGUHVHDUFKRXWSXWPXOWLSOLHG7KHWUHQG
FRQWLQXHGDQGDIWHU:RUOG:DU,,WKHUHVHDUFKZRUNHUVDQGWKHLURXWSXWV
VWDUWHGJURZLQJH[SRQHQWLDOO\7RGD\HYHQRQDPRGHUDWHHVWLPDWHWKHUHDUH
DURXQGRUPRUHWKDQRQHPLOOLRQUHVHDUFKHUVDQGWKH\SURGXFHPRUHWKDQWZR
PLOOLRQUHVHDUFKSDSHUVDQGRWKHUGRFXPHQWVSHU\HDU
,QVXFKDPLQGERJJOLQJVLWXDWLRQUHVHDUFKHYDOXDWLRQLVFRQWLQXRXVO\SURYLQJ
WREHDWRXJKMRE)RUDQ\DZDUGDQGIHOORZVKLSWKHUHPD\EHVFRUHVRU
KXQGUHGVRIQRPLQHHV)URPDPRQJWKHVHKRZWRVHOHFWWKHEHVWFDQGLGDWHKDV
WXUQHGRXWWREHDELJTXHVWLRQ3HHUUHYLHZVLQPDQ\FDVHVDUHSURYLQJWREH
VXEMHFWLYH$VDUHVXOWGHFLVLRQVDUHJHWWLQJELDVHG
,Q6FLHQFH&LWDWLRQ,QGH[6&,DSSHDUHGRQWKHVFHQHFRYHULQJWKH
OLWHUDWXUHRI$IHZ\HDUVKHQFH(XJHQH*DUILHOGWKHIRXQGHURI6&,
SUHSDUHGDOLVWRIPRVWFLWHGVFLHQWLVWVEDVLQJILUVWDXWKRUFLWDWLRQRI
6&,7KHSDSHUWLWOHGµ&DQ1REHO3UL]H:LQQHUVEH3UHGLFWHG"¶ZDVSUHVHQWHG
LQ*DUILHOG	0DOLQ,QWKHYHU\QH[W\HDULHWZR
VFLHQWLVWVILJXULQJLQWKHOLVWHJ'HUHN+5%DUWRQDQG0XUUD\*HOO0DQQ
UHFHLYHGWKHFRYHWHG3UL]H7KLVYLQGLFDWHGWKHXVHIXOQHVVRIFLWDWLRQDQDO\VLV
(YHU\\HDUVHYHUDOVFLHQWLVWVEHORQJLQJWRWKHILHOGRI3K\VLFV&KHPLVWU\
3K\VLRORJ\	0HGLFLQHUHFHLYHWKH1REHO3UL]H,IRXWRIDOLVWRIWZRJHW
WKHDZDUGLWLVQRPHDQDFKLHYHPHQWIRUDSUHGLFWLRQ
7KLVSUHGLFWLRQRSHQHGWKHIORRGJDWHRIFLWDWLRQDQDO\VLVDVLWZDVIUHHIURP
VXEMHFWLYLW\(YHQIRUSHHUVFLWDWLRQDQDO\VLVEHFDPHDXVHIXOWRRO+RZHYHU
FLWDWLRQDQDO\VLVZDVQRWIUHHIURPIDXOWV(YHQ*DUILHOGUHPDUNHG±µ8VLQJ
FLWDWLRQDQDO\VLVIRUHYDOXDWLRQSDSHUVLVDWULFN\EXVLQHVV,WLVIUDXJKWZLWK
RSSRUWXQLWLHVIRUHUURU¶*DUILOHG
)RUUHVHDUFKHYDOXDWLRQVRPHRWKHULQGLFDWRUVZHUHQHHGHG&LWDWLRQDQDO\VLV
DORQJZLWKSHHUUHYLHZHQVXUHGEHWWHUMXGJPHQWLQLQQXPHUDEOHFDVHV
6RPHWKLQJPRUHZDVQHHGHGWRPDNHWKHMXGJPHQWIRROSURRIWRDJUHDWH[WHQW
7KHDGYHQWRI:RUOG:LGH:HE:::SURYLGHGWKHRSSRUWXQLW\4XLWHD
QXPEHURILQGLFDWRUVKDYHFRPHXSEDVHGRQWKHGDWDDYDLODEOHLQ:::
7KLVPRGXOHGZHOOVRQDQXPEHURIPHWKRGVLQFOXGLQJROGDQGQHZDYDLODEOH
IRUUHVHDUFKHYDOXDWLRQ7KHPRGXOHFRPSULVHVWKHIROORZLQJIRXUXQLWV
x 8QLW,QWURGXFWLRQWR5HVHDUFK(YDOXDWLRQ0HWULFVDQG5HODWHG
,QGLFDWRUV
x 8QLW,QQRYDWLRQVLQ0HDVXULQJ6FLHQFHDQG6FKRODUVKLS$QDO\WLFDO
7RROVDQG,QGLFDWRUVLQ(YDOXDWLRQ6FKRODUVKLS&RPPXQLFDWLRQV
x 8QLW$UWLFOHDQG$XWKRU/HYHO0HDVXUHPHQWVDQG
x 8QLW2QOLQH&LWDWLRQDQG5HIHUHQFH0DQDJHPHQW7RROV

5HVHDUFK(YDOXDWLRQ
0HWULFV
 %ULHIRYHUYLHZVRIWKHXQLWVDUHSUHVHQWHGEHORZ
8QLWHQFRPSDVVHGDQGGLVFXVVHGFLWDWLRQDQDO\VLVXVHRIFLWDWLRQEDVHG
LQGLFDWRUVIRUUHVHDUFKHYDOXDWLRQFRPPRQELEOLRPHWULFLQGLFDWRUVFODVVLFDO
ELEOLRPHWULFODZVDXWKRUOHYHOLQGLFDWRUVXVLQJDXWKRUV¶SXEOLFSURILOHVDUWLFOH
OHYHOPHWULFVXVLQJDOWPHWULFWRROV,WLVWREHQRWHGWKDWDXWKRUOHYHOLQGLFDWRUV
DQGDUWLFOHOHYHOPHWULFVDUHQHZWRROVIRUUHVHDUFKHYDOXDWLRQ$XWKRUOHYHO
LQGLFDWRUVHQFRPSDVVHVKLQGH[FLWDWLRQVFRXQWLLQGH[JLQGH[DUWLFOHV
ZLWKFLWDWLRQDYHUDJHFLWDWLRQVSHUDUWLFOH(LJHQIDFWRUVFRUHLPSDFWSRLQWV
DQG5*VFRUH$UWLFOHOHYHOPHWULFVRUDOWPHWULFVDUHEDVHGRQ7ZLWWHU
)DFHERRN0HQGHOH\&LWH8/LNHDQG'HOLFLRXVZKLFKKDYHEHHQGLVFXVVHG
$OOWHFKQLFDOWHUPVXVHGLQWKH8QLWKDYHEHHQGHILQHG
8QLWGHDOVZLWKDQDO\WLFDOWRROVDQGLQGLFDWRUVXVHGLQHYDOXDWLQJVFKRODUO\
FRPPXQLFDWLRQV7KHWRROVFRYHUHGDUH7KH:HERI6FLHQFH6FRSXV,QGLDQ
&LWDWLRQ,QGH[,&,&LWH6HHU;*RRJOH6FKRODUDQG*RRJOH6FKRODU&LWDWLRQV
$PRQJWKHVHDOOWKHWRROVH[FHSW,QGLDQ&LWDWLRQ,QGH[,&,DUHLQWHUQDWLRQDO
LQVFRSH,&,LVQRWYHU\PXFKNQRZQRXWVLGH,QGLD,WLVDSRZHUIXOWRRODVIDU
,QGLDQVFKRODUO\OLWHUDWXUHLVFRQFHUQHG$V,QGLDQMRXUQDOVSXEOLVKDVL]DEOH
DPRXQWRIIRUHLJQOLWHUDWXUHWKHWRROZLOOEHXVHIXOIRUIRUHLJQFRXQWULHVDV
ZHOO7KHDQDO\WLFDOSURGXFWVZLWKMRXUQDOSHUIRUPDQFHPHWULFV-RXUQDO
&LWDWLRQ5HSRUWV-&5KDVDOVREHHQGHVFULEHG,QWKHFKDSWHUWLWOHG1HZ
3ODWIRUPVIRU(YDOXDWLQJ6FKRODUO\&RPPXQLFDWLRQVWKUHHZHEVLWHVLH
6&,PDJR-RXUQDO	&RXQWU\5DQN6-5>6FLPDJR-5FRP@
HLJHQ)$&725RUJ-RXUQDO0HWULFVFRPDQGRQHVRIWZDUHFDOOHG3XEOLVKRU
3HULVK3236RIWZDUHKDYHEHHQGLVFXVVHG
$UWLFOHDQGDXWKRUOHYHOPHDVXUHPHQWVKDYHEHHQGLVFXVVHGLQ8QLW$XWKRU
DQGUHVHDUFKHULGHQWLILHUVDUHDEVROXWHO\HVVHQWLDOIRUVHDUFKLQJGDWDEDVHVLQWKH
:::EHFDXVHDQDPHOLNH'6LQJKFDQKDUERXUDQXPEHURIQDPHVVXFKDV
'DQ6LQJK'KDQ6LQJK'K\DQ6LQJK'DUEDUD6LQJK'DXODW6LQJK'XUODEK
6LQJKDQGPRUH7KH5HVHDUFKHU,'FRPODXQFKHGE\7KRPVRQ5HXWHUVLVD
ZHEEDVHGJOREDOUHJLVWU\RIDXWKRUVDQGUHVHDUFKHUVWKDWLQGLYLGXDOLVHVHDFK
DQGHYHU\QDPH2SHQ5HVHDUFKHUDQG&RQWULEXWRU,'25&,'LVDOVRD
UHJLVWU\WKDWXQLTXHO\LGHQWLILHVDQDXWKRURUUHVHDUFKHU%RWKKDYHEHHQ
GLVFXVVHGLQWKLV8QLW$UWLFOH/HYHO0HWULFV$OWPHWULFVKDVEHHQWUHDWHGLQ
WKLV8QLWZLWKWKHGLVFXVVLRQDVWRKRZDOWPHWULFVFDQEHPHDVXUHGZLWK
$OWPHWULFFRPDQG,PSDFW6WRU\RUJ$OWPHWULFVIRU2QOLQH-RXUQDOVKDVDOVR
EHHQWRXFKHG7KHUHDUHDQXPEHURIDFDGHPLFVRFLDOQHWZRUNVRIZKLFK
5HVHDUFK*DWHQHW$FDGHPLDHGX*HW&LWHGRUJHWFKDYHEHHQGLVFXVVHG
5HJLRQDOMRXUQDOQHWZRUNVZLWKELEOLRPHWULFLQGLFDWRUVDUHDOVRLQH[LVWHQFH
7ZRQHWZRUNVRIWKLVW\SHVXFKDV6FL(/2±6FLHQWLILF(OHFWURQLF/LEUDU\
2QOLQHDQG5HGDO\FKDYHEHHQGHDOWZLWK
7KHODVWXQLW8QLWLVRQRQOLQHFLWDWLRQDQGUHIHUHQFHPDQDJHPHQWWRROV
7KHWRROVGLVFXVVHGDUH0HQGHOH\&LWH8/LNH=RWHUR*RRJOH6FKRODU/LEUDU\
DQG(QG1RWH%DVLF7KHIHDWXUHVRIDOOWKHPDQDJHPHQWWRROVKDYHEHHQ
GLVFXVVHGZLWKILJXUHVWDEOHVDQGWH[WER[HV
:ULWWHQE\%.6HQ




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
81,7 ,1129$7,216,10($685,1*
 6&,(1&($1'6&+2/$56+,3

6WUXFWXUH 
 ,QWURGXFWLRQ 
 /HDUQLQJ2XWFRPHV 
 &LWDWLRQ'DWDEDVHV 
  7KH:HERI6FLHQFH  
 6FRSXV 
 ,QGLDQ&LWDWLRQ,QGH[,&, 
 &LWH6HHU; 
 *RRJOH6FKRODUDQG*RRJOH6FKRODU&LWDWLRQV 
 $QDO\WLFDO3URGXFWVZLWK-RXUQDO3HUIRUPDQFH0HWULFV 
 -RXUQDO&LWDWLRQ5HSRUWV-&5 
 1HZ3ODWIRUPVIRU(YDOXDWLQJ6FKRODUO\&RPPXQLFDWLRQV 
 6&,PDJR-RXUQDO	&RXQWU\5DQN6-5 
 >6FLPDJR-5FRP@
 HLJHQ)$&725RUJ 
 3XEOLVKRU3HULVK3236RIWZDUH 
 -RXUQDO0HWULFVFRP 
 /HW8V6XP8S 
 &KHFN<RXU3URJUHVV 

 ,1752'8&7,21
$VPHQWLRQHGLQWKHSUHYLRXV8QLWFLWDWLRQLQGH[LQJKHOSVLQH[DPLQLQJ
JURZWKRIVFLHQWLILFOLWHUDWXUHFRQWULEXWLRQVRILQGLYLGXDOVFLHQWLVWVMRXUQDOV
LQVWLWXWLRQVDQGFRXQWULHVLQSURGXFWLRQRINQRZOHGJH)RUHIIHFWLYHFLWDWLRQ
DQDO\VLVZHUHTXLUHFRPSUHKHQVLYHWRROVWKDWKDYHUHFRUGHGQHZO\SURGXFHG
VFLHQWLILFOLWHUDWXUHFRQWULEXWHGE\VFLHQWLVWVDQGUHVHDUFKHUVORFDWHGDURXQGWKH
ZRUOGLQDOOVXEMHFWDUHDV&RPPHUFLDOO\DYDLODEOHFLWDWLRQLQGH[LQJGDWDEDVHV
KDGEHFRPHYHU\FRPSUHKHQVLYHWRROVIRUFLWDWLRQDQDO\VLVPDSSLQJRI
VFLHQFHPDSSLQJRILQWHUQDWLRQDOO\FROODERUDWLYHUHVHDUFKDQGWUHQGDQDO\VLVLQ
HPHUJLQJILHOGVRIVFLHQFH7KH6FLHQFH&LWDWLRQ,QGH[LQWURGXFHGLQE\
WKH,QVWLWXWHIRU6FLHQWLILF,QIRUPDWLRQ,6,KDVEHHQZLGHO\XVHGIRUFLWDWLRQ
DQDO\VLVDQGPHDVXUHPHQWRIUHVHDUFK
,QWKHEHJLQQLQJRIWKHWZHQW\ILUVWFHQWXU\ZHVHHHPHUJHQFHRIQHZWRROV
DQGQHZWHFKQLTXHVIRUPHDVXUHPHQWRIVFLHQFHVFLHQWLILFMRXUQDOVLQVWLWXWLRQV
DQGLQGLYLGXDOV6RPHRIWKHWRROVDUHDOVRIUHHO\DYDLODEOHWRVFLHQWLILF
FRPPXQLWLHVWRKHOSWKHPLQXQGHUVWDQGLQJH[SRQHQWLDOJURZWKRIVFLHQWLILF
OLWHUDWXUH
7KHNQRZOHGJHH[SORVLRQKDVEHFRPHLQHYLWDEOHWRWKHVFLHQWLILFFRPPXQLWLHV
DVZHVHHVRPHRQOLQHVFLHQWLILFMRXUQDOVDUHHYHQSXEOLVKLQJPRUHWKDQRQH

5HVHDUFK(YDOXDWLRQ
0HWULFV
WKRXVDQGDUWLFOHVLQD\HDU7KXVWKHHQWLUHOLWHUDWXUHQHHGVWREHWUDFNHGDQG
LQGH[HGIRUWKHEHQHILWRIWKHVRFLHW\,QQRYDWLYHWRROVDQGLQGLFDWRUVQRZ
PHDVXUHLQIOXHQFHDQGLPSDFWRIHDFKSHHUUHYLHZHGVFLHQWLILFSXEOLFDWLRQ
0HDVXUHPHQWKDVQRZUHIRFXVHGRQDUWLFOHOHYHODVMRXUQDOOHYHO
PHDVXUHPHQWWKURXJKFRQYHQWLRQDOFLWDWLRQEDVHGLQGLFDWRUVKDVEHHQGHEDWHG
DVLQDGHTXDWHELDVHGRUVNHZHG
7KLV8QLWKLJKOLJKWVFRQYHQWLRQDOFLWDWLRQGDWDEDVHVQHZWRROVDQGLQGLFDWRUV
IRUSHUIRUPDQFHPHDVXUHPHQWDQGIUHHO\DYDLODEOHUHVRXUFHVVRWKDWZRUOGZLGH
UHVHDUFKHUFRPPXQLWLHVFDQHTXDOO\SDUWLFLSDWHLQWKHSURFHVVRINQRZOHGJH
SURGXFWLRQDQGNQRZOHGJHXWLOL]DWLRQ

 /($51,1*287&20(6
$WWKHHQGRIWKLVXQLW\RXDUHH[SHFWHGWREHDEOHWR
x 8QGHUVWDQGPHDVXUHPHQWRIUHVHDUFKXVLQJFLWDWLRQGDWDEDVHVDQGPRUH
SDUWLFXODUO\:HERI6FLHQFH:R66FRSXVDQGRWKHUFLWDWLRQEDVHG
SURGXFWVDYDLODEOH
x 8VHGLIIHUHQWPHWULFVDQGLQGLFDWRUVGHULYHGIURPFLWDWLRQGDWDEDVHV
x 8VHRQOLQHFLWDWLRQGDWDEDVHVDQGPRUHSDUWLFXODUO\IUHHO\DYDLODEOH
FLWDWLRQGDWDEDVHVDQGVHDUFKHQJLQHV
x 'HVFULEHDERXWYDULRXVRQOLQHDQDO\WLFDOWRROVIRUPHDVXULQJLPSDFW
LQIOXHQFHDQGFRVWHIIHFWLYHQHVVRIVFLHQWLILFMRXUQDOVDQGPRUHSDUWLFXODUO\
RSHQDFFHVVMRXUQDOVDQG
x 8VHIUHHO\DYDLODEOHRQOLQHDQDO\WLFVVXFKDV6FLPDJR-5

 &,7$7,21'$7$%$6(6
:KLOH6FLPDJR-5KDVEHFRPHWUHQGVHWWHUDVDFRPSUHKHQVLYHWRROIRU
HYDOXDWLQJUHVHDUFKSHUIRUPDQFHDQGIRUPHDVXULQJLPSDFWRIVFLHQWLILF
FRPPXQLFDWLRQVXVLQJWKHWHFKQLTXHVRIFLWDWLRQDQDO\VLVWKHUHDUHPDQ\
RWKHUVEHIRUHWKLV$QXPEHURIFLWDWLRQGDWDEDVHVZHUHODXQFKHGE\GLIIHUHQW
RUJDQL]DWLRQV:LWKWKHHPHUJHQFHRIKLJKVSHHGLQWHUQHWWHFKQRORJLHVDQG
ODXQFKLQJRIPDQ\HOHFWURQLFMRXUQDOVDQXPEHURIELEOLRJUDSKLFFXPFLWDWLRQ
GDWDEDVHVZHUHODXQFKHGIRUSURYLGLQJVHDPOHVVDFFHVVWRUHFRUGHGKXPDQ
NQRZOHGJHRQOLQHWRVFLHQWLILFFRPPXQLWLHVDURXQGWKHZRUOG
7DEOHVKRZVDQLQGLFDWLYHOLVWRISUHVHQWO\DYDLODEOHFLWDWLRQGDWDEDVHVZKLFK
DUHXVHGE\PLOOLRQVRIUHVHDUFKHUVDFURVVWKHZRUOG7KHVHFLWDWLRQGDWDEDVHV
SULPDULO\KHOSLQELEOLRJUDSKLFVHDUFKRISXEOLVKHGOLWHUDWXUH&LWDWLRQ
GDWDEDVHVLQGH[OLWHUDWXUHSXEOLVKHGE\SHHUUHYLHZHGDFDGHPLFMRXUQDOVDQG

ϭϯŚƚƚƉ͗ͬͬǁŽŬŝŶĨŽ͘ĐŽŵͬ
ϭϰŚƚƚƉ͗ͬͬǁǁǁ͘ĞůƐĞǀŝĞƌ͘ĐŽŵͬŽŶůŝŶĞͲƚŽŽůƐͬƐĐŽƉƵƐ
ϭϱŚƚƚƉ͗ͬͬǁǁǁ͘ƐĐŝŵĂŐŽũƌ͘ĐŽŵͬ


RWKHUFKDQQHOVRIDFDGHPLFFRPPXQLFDWLRQVVXFKDVERRNVFRQIHUHQFH
SURFHHGLQJVWKHVHVDQGGLVVHUWDWLRQV

7DEOH0DMRU&LWDWLRQ'DWDEDVHV

1DPHRI&LWDWLRQ
'DWDEDVH
/DXQFKHG 6FRSH 2ZQHGE\ 7HUPVRI
$YDLODELOLW\
6FLHQFH&LWDWLRQ,QGH[
6&,
 *OREDO 7KRPVRQ
5HXWHU
6XEVFULSWLRQEDVHG
ZLWK:HERI6FLHQFH
6RFLDO6FLHQFH&LWDWLRQ
,QGH[66&,
 *OREDO 7KRPVRQ
5HXWHU
6XEVFULSWLRQEDVHG
ZLWK:HERI6FLHQFH
$UWV	+XPDQLWLHV
&LWDWLRQ,QGH[$	+&,
 *OREDO 7KRPVRQ
5HXWHU
6XEVFULSWLRQEDVHG
ZLWK:HERI6FLHQFH
6FRSXV  *OREDO (OVHYLHU%9 6XEVFULSWLRQEDVHG
*RRJOH6FKRODU&LWDWLRQV  *OREDO *RRJOH,QF )UHHO\$YDLODEOH
2QOLQH
0LFURVRIW$FDGHPLF
6HDUFK
 *OREDO 0LFURVRIW
5HVHDUFK
)UHHO\$YDLODEOH
2QOLQH
&LWH6HHU;
&LWH6HHU;LVWSVXHGX
 *OREDO
6XEMHFW
VSHFLILF
3HQQV\OYDQLD
6WDWH
8QLYHUVLW\
86$
)UHHO\$YDLODEOH
2QOLQH
,QGLDQ&LWDWLRQ,QGH[
,QGLDQ&LWDWLRQ,QGH[FRP

 ,QGLD
6RXWK
$VLD
.QRZOHGJH
)RXQGDWLRQ
DQG'LYD
(QWHUSULVHV
6XEVFULSWLRQEDVHG

 7KH:HERI6FLHQFH
7KH,QVWLWXWHIRU6FLHQWLILF,QIRUPDWLRQ,6,SURGXFHGKLJKO\UHVSHFWHG
FLWDWLRQGDWDEDVHVLQDOOPDMRUVXEMHFWDUHDVYL]6&,66&,DQG$	+&,,6,
SURGXFHGWKHPLQSULQWIRUPDWDVZHOO&'520IRUPDWLQDUHJXODULQWHUYDODV
SHULRGLFDOV,QSULQWIRUPDWWKHUHKDGEHHQDWKUHHSDUWLQGH[IRUHDFKYROXPH
RI6&,RU66&,QDPHO\6RXUFH,QGH[6XEMHFW,QGH[DQG&LWDWLRQ,QGH[,QWKH
6RXUFH,QGH[IXOOELEOLRJUDSKLFLQIRUPDWLRQIRUWKHFLWLQJDXWKRUDQGFLWLQJ
ZRUNLVJLYHQ,QWKH&LWDWLRQ,QGH[ZRUNVFLWHGGXULQJDJLYHQ\HDUDUHOLVWHG
DOSKDEHWLFDOO\E\WKHQDPHRIWKHDXWKRUFLWHGIROORZHGE\WKHQDPHVRIWKH
FLWLQJDXWKRUV,QWKH6XEMHFW,QGH[FDOOHG3HUPXWHUP6XEMHFW,QGH[
VLJQLILFDQWZRUGVLQWKHWLWOHRIDQDUWLFOHDUHOLVWHG
,Q,6,ZDVDFTXLUHGE\7KRPVRQ6FLHQWLILF	+HDOWKFDUHDQGEHFDPHD
QHZHQWLW\FDOOHG7KRPVRQ,6,/DWHU7KRPVRQ,6,EHFDPHDSDUWRIWKH
+HDOWKFDUH	6FLHQFHEXVLQHVVRI7KRPVRQ5HXWHUV7KRPVRQ,6,LQWURGXFHGD
QHZZHEEDVHGSURGXFWFDOOHG:HERI6FLHQFH:R6ZKLFKRIIHUHGLQGH[LQJ
DQGDEVWUDFWLQJ,	$VHUYLFHVWRWKHJOREDOUHVHDUFKHUFRPPXQLWLHV:R6
LQFOXGHGDOOLWVFLWDWLRQGDWDEDVHVQDPHO\6&,66&,DQG$	+&,WRPDNH:R6
PRUHFRPSUHKHQVLYHDQGFRPSHWLWLYHRYHURWKHUVLPLODUSURGXFWVLQWKLV
,QQRYDWLRQVLQ
0HDVXULQJ6FLHQFHDQG
6FKRODUVKLS

5HVHDUFK(YDOXDWLRQ
0HWULFV
VHJPHQW$OOLWVFLWDWLRQGDWDEDVHV6&,66&,DQG$	+&,ZHUHPDGH
DFFHVVLEOHIURPDVLQJOHJDWHZD\)RU:R6DQH[WHQGHGYHUVLRQRI6&,FDOOHG
6FLHQFH&LWDWLRQ,QGH[([SDQGHGZDVLQWURGXFHGWRFRYHUPRUHSHHUUHYLHZHG
DFDGHPLFMRXUQDOVIURPDURXQGWKHZRUOG7DEOHLQGLFDWHVVRXUFHLWHPV
LQFOXGHGLQFLWDWLRQGDWDEDVHVDQGDYDLODEOHZLWK:R6,QDGGLWLRQWRFLWDWLRQ
GDWDEDVHV6&,66&,DQG$	+&,:R6DOVRLQFOXGHV%RRN&LWDWLRQ,QGH[DQG
&RQIHUHQFH3URFHHGLQJV&LWDWLRQ,QGH[+RZHYHUIHZPRUHFLWDWLRQGDWDEDVHV
DUHQRWSDUWRI:R6EXWLQFOXGHGLQDQRWKHUFRPSUHKHQVLYHSURGXFWRI
7KRPVRQ5HXWHUVQDPHO\:HERI.QRZOHGJH:R.7DEOHVKRZVDOLVWRI
FLWDWLRQGDWDEDVHVLQFOXGHGLQ:R6DVZHOODV:R.SURGXFWV,WFDQDOVREH
REVHUYHGWKDWZLWKLQWURGXFWLRQRI:R.:R6KDVEHFRPHDVXEVHWRIWKH
FRPSUHKHQVLYHSURGXFW:R.
5HFHQWO\:R6KDVHQKDQFHGLWVFRYHUDJHRIMRXUQDOVSXEOLVKHGIURPGLIIHUHQW
UHJLRQVRIWKHZRUOGLQFOXGLQJ/DWLQ$PHULFD$VLDDQG$IULFD,WKDVDOVR
HQKDQFHGFRYHUDJHRIRSHQDFFHVVSHHUUHYLHZHGMRXUQDOVWRPDNHWKLVSURGXFW
PRUHFRPSHWLWLYH:LWKUHSUHVHQWDWLRQRIJOREDO6RXWKDQGHPHUJLQJ
HFRQRPLHVWKH:R6LVVWULYLQJWRUHDFKRXWWRQHZPDUNHWV7DEOHLQGLFDWHV
LWVGLYHUVLW\RIFRYHUDJHDQGPRUHIRFXVHGDFTXLVLWLRQRIUHJLRQDOFRQWHQWV

7DEOH:HERI6FLHQFH&RYHUDJH

3URGXFW
,QFOXGHG
<HDUV
&RYHUDJH
7LWOHV&RYHUDJH
6FLHQFH&LWDWLRQ
,QGH[([SDQGHG
WR
SUHVHQW
2YHUPDMRUMRXUQDOVIURPDFURVV
GLVFLSOLQHV
6RFLDO6FLHQFHV
&LWDWLRQ,QGH[
WR
SUHVHQW
2YHUVRFLDOVFLHQFHVMRXUQDOV
FRYHULQJWKHPRVWVLJQLILFDQWVRFLDO
VFLHQFHVGLVFRYHULHVIURPDOORIWKHWK
FHQWXU\
$UWV	
+XPDQLWLHV
&LWDWLRQ,QGH[
WR
SUHVHQW
RYHUDUWVDQGKXPDQLWLHVMRXUQDOV
DVZHOODVVHOHFWHGLWHPVIURPRYHU
VFLHQWLILFDQGVRFLDOVFLHQFHVMRXUQDOV
%RRN&LWDWLRQ
,QGH[
WR
SUHVHQW
2YHUHGLWRULDOO\VHOHFWHGERRNV
ZLWKQHZERRNVDGGHGHDFK\HDU
&RQIHUHQFH
3URFHHGLQJV
&LWDWLRQ,QGH[
WR
SUHVHQW
2YHUFRQIHUHQFHWLWOHVLQWKH
6FLHQFHVDQG6RFLDO6FLHQFHVZLWK
FRQIHUHQFHVDGGHGDQQXDOO\

6RXUFH:HERI6FLHQFH)DFW6KHHWDYDLODEOHDW
KWWSWKRPVRQUHXWHUVFRPSURGXFWVLSVFLHQFHBZHERIVFLHQFHIV
HQSGI


0HDVXULQJ6FLHQFHDQG





7DEOH&LWDWLRQ'DWDEDVHV,QFOXGHGLQ:HERI6FLHQFHYLVjYLV
:HERI.QRZOHGJH

3URGXFW,QFOXGHG :HERI6FLHQFH :HERI
.QRZOHGJH
6FLHQFH&LWDWLRQ,QGH[([SDQGHG  
6RFLDO6FLHQFHV&LWDWLRQ,QGH[  
$UWV	+XPDQLWLHV&LWDWLRQ,QGH[  
%RRN&LWDWLRQ,QGH[  
&RQIHUHQFH3URFHHGLQJV&LWDWLRQ,QGH[  
'DWD&LWDWLRQ,QGH[ ; 
%,26,6&LWDWLRQ,QGH[ ; 
&KLQHVH6FLHQFH&LWDWLRQ'DWDEDVH ; 
6FL(/2&LWDWLRQ,QGH[ ; 
'HUZHQW3DWHQWV&LWDWLRQ,QGH[
'3&,
DOVRLQFOXGHGLQ'HUZHQW:RUOG
3DWHQWV,QGH[
; 
Using Web of Science for Citation Analysis 
7KH:R6LVVXLWDEOHIRUELEOLRJUDSKLFVHDUFKRISXEOLVKHGOLWHUDWXUHLQDOO
VXEMHFWDUHDVLQFOXGLQJVFLHQFHWHFKQRORJ\PHGLFLQHVRFLDOVFLHQFHVDQG
KXPDQLWLHV:R6DOVRSURYLGHVYDULRXVIXQFWLRQDOLWLHVIRUYLVXDOL]DWLRQRI
UHWULHYHGGDWD6HDUFKHGGDWDFDQDOVREHGRZQORDGHGIRULPSRUWLQJWRD
UHIHUHQFHPDQDJHUVRIWZDUHVXFKDV(QG1RWH0HQGHOH\DQG=RWHUR
)LJXUHVKRZVWKHKRPHSDJHRI:R6ZLWKEDVLFVHDUFKLQWHUIDFH:R6
GDWDEDVHVFDQEHVHDUFKHGXVLQJWRSLFQDPHRIDQDXWKRUSXEOLFDWLRQQDPH
DUWLFOHWLWOHQDPHRIDQLQVWLWXWLRQQDPHRIDFLW\QDPHRIDFRXQWU\DQGRWKHU
PHWDGDWD,QWKLVVHDUFKLQWHUIDFH\RXFDQDOVROLPLW\RXUVHDUFKWRDVSHFLILF
GDWDEDVHVD\6&,RU66&,RUERWK:R6DOVRKDVRSWLRQRIµFLWHGUHIHUHQFH
VHDUFK¶WRUHWULHYHELEOLRJUDSKLFGHWDLOVRISDSHUVFLWLQJDSDUWLFXODUGRFXPHQW
)LJXUHVKRZVUHWULHYHGUHVXOWRIDEDVLFVHDUFK,WUHWULHYHGGRFXPHQWV
PDWFKLQJVHDUFKFULWHULDDQGZLWKOLVWLQJLWHPVVRUWHGE\QXPEHURIWLPHVFLWHG
±KLJKHVWWRORZHVW)RUHDFKUHIHUHQFHGDWDVKRZVQXPEHURIWLPHVWKLVLWHP
ZDVFLWHG2QWKHOHIWSDQHORIWKLV)LJXUHLWLQGLFDWHVPDMRU:R6FDWHJRULHV
GRFXPHQWW\SHVPDMRUDXWKRUVPDMRUUHVHDUFKDUHDVHWF:KHQFOLFNHGRQD
SDUWLFXODULWHPIXOOELEOLRJUDSKLFGHWDLOVRIWKDWSDSHUDEVWUDFWDQGH[WHUQDO
OLQNWRHMRXUQDOZLOOEHVKRZQ)URPWKLVSDJHDXVHUFDQDOVRJHQHUDWHD
FLWDWLRQUHSRUWRUDQDO\VHUHVXOWVLQFKDUWVRUVSUHDGVKHHW

5HVHDUFK(YDOXDWLRQ
0HWULFV
)LJXUHVKRZVUHWULHYHGUHVXOWRIDFLWHGUHIHUHQFHVHDUFK,WUHWULHYHG
GRFXPHQWVPDWFKLQJVHDUFKFULWHULDDQGZLWKOLVWLQJLWHPVVRUWHGE\SXEOLFDWLRQ
GDWH±QHZHVWWRROGHVW)RUHDFKUHIHUHQFHGDWDVKRZVQXPEHURIWLPHVWKLV
LWHPZDVFLWHG+HUHVHDUFKUHVXOWVKRZVWKDWZRUNVRI1REHOODXUHDWH&9
5DPDQSXEOLVKHGEHWZHHQDQGDUHVWLOOUHOHYDQWDQGFRQWLQXDOO\
JHWWLQJFLWHGLQSDSHUVZULWWHQE\WKHUHVHDUFKHUVRISUHVHQWWLPH
7KH:HERI6FLHQFHKDVEHHQDGDWDVRXUFHIRUGHULYLQJPDQ\ELEOLRPHWULF
LQGLFDWRUVLQFOXGLQJ-RXUQDO,PSDFW)DFWRU-,)DQG,PPHGLDF\,QGH[-,,
WKDWKHOSLQHYDOXDWLRQRISHUIRUPDQFHRIMRXUQDOVFRQWULEXWLQJDXWKRUV
DIILOLDWLQJLQVWLWXWLRQVRIFRQWULEXWRUVHWF0RVWLPSRUWDQWDQDO\WLFDOSURGXFW
GHULYHGIURP:R6LVWKHDQQXDO-RXUQDO&LWDWLRQ5HSRUWV-&57KRPVRQ
5HXWHUVSURGXFHVWZRHGLWLRQVRI-&5RQHIRU6FLHQFHHGLWLRQDQGRWKHURQH
IRU6RFLDO6FLHQFHVHGLWLRQ%RWKDUHVXEVFULSWLRQEDVHG2WKHULPSRUWDQW
DQDO\WLFDOSURGXFWLVHLJHQ)$&725RUJ:HVKDOOGLVFXVVPRUHDERXW-&5DQG
HLJHQ)$&725RUJLQ6HFWLRQRIWKLV8QLW


)LJXUH%DVLF6HDUFK,QWHUIDFHRI:HERI6FLHQFH






,QQRYDWLRQVLQ
0HDVXULQJ6FLHQFHDQG
6FKRODUVKLS





)LJXUH$6HDUFK5HVXOWIURP:HERI6FLHQFH


)LJXUH$5HVXOWIURP&LWHG5HIHUHQFH6HDUFKLQWoS

5HVHDUFK(YDOXDWLRQ
0HWULFV
 6FRSXV
6FRSXVLVRQHRIWKHODUJHVWDEVWUDFWLQJLQGH[LQJDQGFLWDWLRQGDWDEDVHVRI
SHHUUHYLHZHGOLWHUDWXUH$VLQGLFDWHGHDUOLHULQ7DEOH6FRSXVLVD
VXEVFULSWLRQEDVHGSURSULHWDU\GDWDEDVHSURGXFHGE\(OVHYLHU%9$VLQ
'HFHPEHU6FRSXVFRYHUHGRYHUSHHUUHYLHZHGMRXUQDOV
LQFOXGLQJDERXWRSHQDFFHVVMRXUQDOVWUDGHMRXUQDOVERRN
VHULHVDQGPLOOLRQFRQIHUHQFHSDSHUV,WDOVRFRYHUV³$UWLFOHVLQ3UHVV´
IURPPRUHWKDQMRXUQDOVZLWKIRUWKFRPLQJSDSHUVLQGLIIHUHQWMRXUQDOV
6FRSXVKDVODUJHUFRYHUDJHRISHHUUHYLHZHGMRXUQDOVWKDQLWVFRPSHWLWRU:HE
RI6FLHQFH6LPLODUWR:R66FRSXVDOVRFRYHUVDOOVXEMHFWDUHDVRIVFLHQFH
WHFKQRORJ\PHGLFLQHVRFLDOVFLHQFHVDQGKXPDQLWLHV5HFHQWO\6FRSXVKDV
HQKDQFHGLWVFRYHUDJHRIMRXUQDOVSXEOLVKHGIURPHPHUJLQJHFRQRPLHVDQG
JOREDO6RXWKVXFKDV%5,&6FRXQWULHVYL]%UD]LO5XVVLD,QGLD&KLQD6RXWK
$IULFDDQG5HSXEOLFRI.RUHD
Using Scopusfor Citation Analysis 
6LPLODUWR:R66FRSXVGRFXPHQWVHDUFKLQWHUIDFHIDFLOLWDWHVVHDUFKLQJE\
PDQ\NH\ELEOLRJUDSKLFHOHPHQWVRUPHWDGDWDVXFKDVDUWLFOHWLWOHNH\ZRUGV
DXWKRUDIILOLDWLRQDQGFRXQWU\<RXFDQDOVROLPLW\RXUVHDUFKWRDSDUWLFXODU
VXEMHFWDUHDVXFKDVOLIHVFLHQFHVRUSK\VLFDOVFLHQFHVRUERWKDVVKRZQLQ
)LJXUH)LJXUHVKRZVUHWULHYHGUHVXOWRIDGRFXPHQWVHDUFK,WUHWULHYHG
GRFXPHQWVPDWFKLQJVHDUFKFULWHULDDQGZLWKOLVWLQJLWHPVVRUWHGE\QXPEHURI
WLPHVFLWHG±KLJKHVWWRORZHVW)RUHDFKUHIHUHQFHGDWDVKRZVQXPEHURI
WLPHVWKLVLWHPZDVFLWHG2QWKHOHIWSDQHORIWKLV)LJXUHLWLQGLFDWHV\HDUZLVH
GLVWULEXWLRQQDPHVRIPDMRUFRQWULEXWRUVPDMRUFROODERUDWLQJFRXQWULHVHWF
:KHQFOLFNHGRQDSDUWLFXODULWHPIXOOELEOLRJUDSKLFGHWDLOVRIWKDWSDSHU
DEVWUDFWDQGH[WHUQDOOLQNWRHMRXUQDOZLOOEHVKRZQ)URPWKLVSDJHDXVHU
FDQDQDO\VHUHVXOWVLQFKDUWVRUVSUHDGVKHHWDQGJHQHUDWHDFLWDWLRQUHSRUW
6FRSXVKDVEHHQDGDWDVRXUFHIRUGHULYLQJPDQ\ELEOLRPHWULFLQGLFDWRUVDQG
UHODWHGDQDO\WLFDOWRROVIRUPHDVXULQJSHUIRUPDQFHRIMRXUQDOVLQVWLWXWLRQVDQG
FRXQWULHV0RVWSUROLILFRQHVDUH6&,PDJR-RXUQDO	&RXQWU\5DQN6-5
6&,PDJR,QVWLWXWLRQ5DQNLQJ6,5DQG-RXUQDO0HWULFVFRP:HVKDOOGLVFXVV
PRUHDERXW6-56,5DQG-RXUQDO0HWULFVLQ6HFWLRQRIWKLV8QLW
,QWKHILUVWGHFDGHRILWVH[LVWHQFH6FRSXVDQGLWVGHULYDWLYHZRUNVKDVEHFRPH
XVHIXOWRROWRUHVHDUFKHUVIRUDQDO\VLQJWKHLUSXEOLVKHGZRUNVNQRZLQJ
UHVHDUFKWUHQGVDQGUHWULHYLQJGRFXPHQWVRIWKHLULQWHUHVWV,WVDQDO\WLFDOWRROV
DQGPDSRUFKDUWJHQHUDWRUVKHOSLQJHQHUDWLQJJRRGYLVXDOL]DWLRQHIIHFWVIRU
REMHFWLYHDQDO\VLV6FRSXVWKXVKDVEHFRPHXVHIXOUHVRXUFHVIRULQIRUPDWLRQ
DQDO\VWVMRXUQDOHGLWRUVDQGUHVHDUFKDGPLQLVWUDWRUV






,QQRYDWLRQVLQ
0HDVXULQJ6FLHQFHDQG
6FKRODUVKLS



)LJXUHScopus+RPHSDJHZLWK'RFXPHQW6HDUFK,QWHUIDFH


)LJXUH$6HDUFK5HVXOWIURPScopus

5HVHDUFK(YDOXDWLRQ
0HWULFV
 ,QGLDQ&LWDWLRQ,QGH[,&,
7KH,QGLDQ&LWDWLRQ,QGH[,QGLDQ&LWDWLRQ,QGH[FRPLVDQRQOLQHFROOHFWLRQRI
PXOWLGLVFLSOLQDU\FLWDWLRQFXPELEOLRJUDSKLFGDWDEDVHVFRYHULQJDERXW
PXOWLGLVFLSOLQDU\DFDGHPLFMRXUQDOVSXEOLVKHGIURP6RXWK$VLDDQGPRUH
SDUWLFXODUO\IURP,QGLD$VJOREDOFLWDWLRQGDWDEDVHVVXFKDV:HERI6FLHQFH
DQG6FRSXVFRYHURQO\DKDQGIXORI,QGLDQDFDGHPLFMRXUQDOVWKHUHKDVDOZD\V
EHHQDGHPDQGIRUKRPHJURZQRQOLQHFLWDWLRQGDWDEDVHVIRUELEOLRJUDSKLF
FRQWURORIVFLHQWLILFOLWHUDWXUHHPDQDWLQJIURP,QGLD
7KH,&,ODXQFKHGLQ2FWREHUE\WKH.QRZOHGJH)RXQGDWLRQDUHJLVWHUHG
VRFLHW\DQG'LYD(QWHUSULVHV3YW/WGDUHJLVWHUHGFRPSDQ\DVD
VXEVFULSWLRQEDVHGSURSULHWDU\NQRZOHGJHSRUWDOFRYHUVUHWURVSHFWLYHFLWDWLRQ
GDWDVLQFHRQZDUGVIURPDERXWDFDGHPLFMRXUQDOVSHUWDLQLQJWRDOO
PDMRUVXEMHFWDUHDVLQFOXGLQJ670VFLHQFHWHFKQRORJ\DQGPHGLFLQHDQG
+66KXPDQLWLHVDQGVRFLDOVFLHQFHV,WDOVRLQFOXGHVDERXWRSHQDFFHVV
MRXUQDOVSXEOLVKHGIURP,QGLD
7KHVFRSHRI,&,DVPHQWLRQHGLQLWVZHEVLWHLV³,QGLDQ5	'OLWHUDWXUH
DFURVVDOOGLVFLSOLQHVLHVFLHQFHWHFKQRORJ\PHGLFLQHDJULFXOWXUHVRFLDO
VFLHQFHDQGKXPDQLWLHVJHWSXEOLVKHGLQSOXVMRXUQDOVVHULDOVRULQRWKHU
GRFXPHQWVHPDQDWLQJIURP,QGLD´,WDWWHPSWVWRDFKLHYHWKHIROORZLQJ
REMHFWLYHVLWRHQVXUHDFFHVVWRDUWLFOHVSXEOLVKHGLQORFDO,QGLDQ5	'
OLWHUDWXUHDWQDWLRQDO	JOREDOOHYHOLLWRUHIOHFWDQGUHSUHVHQWWUXHSLFWXUHRI
ORFDOO\SXEOLVKHG,QGLDQVFKRODUO\FRQWULEXWLRQDWQDWLRQDODQGJOREDOOHYHODQG
LLLWRKDYHDQDXWKHQWLFWRROJURXQGIRUHIIHFWLYHDQGULJRURXVHYDOXDWLRQRI
,QGLDQVFKRODUO\ZRUNV
,QWKHFRPLQJ\HDUV,&,SURSRVHVWRSURGXFHIROORZLQJRQOLQHVHUYLFHVDV
VXEVHWVRUE\SURGXFWVRIPDLQ,&,GDWDEDVHV
x ,QGLDQ6FLHQFH&LWDWLRQ,QGH[,6&,
x ,QGLDQ+HDOWK6FLHQFH&LWDWLRQ,QGH[,+6&,
x ,QGLDQ$JULFXOWXUH&LWDWLRQ,QGH[,$&,
x ,QGLDQ6RFLDO6FLHQFH	+XPDQLWLHV&LWDWLRQ,QGH[,66+&,
x ,QGLDQ-RXUQDOV&LWDWLRQ5HSRUW,-&5
x ,QGLDQ6FLHQFH	7HFKQRORJ\$EVWUDFWV,67$
x 'LUHFWRU\RI,QGLDQ5	'-RXUQDOV'R,-
8VLQJICIIRU&LWDWLRQ$QDO\VLV
,&,¶VRQOLQHFLWDWLRQGDWDEDVHFDQEHVHDFKHGXVLQJGLIIHUHQWPHWDGDWDDQG
VHDUFKWHUPV,WVKRPHSDJHSURYLGHVDEDVLFVHDUFKLQWHUIDFHIRUHQWHULQJD
VHDUFKTXHU\LQFRPELQDWLRQZLWKWZRRUWKUHHGLIIHUHQWVHDUFKWHUPVVXFKDV
WKHQDPHRIWKHDXWKRUDQGWKHQDPHRIWKHLQVWLWXWLRQ)LJXUHVKRZVLWV
KRPHSDJHDQGEDVLFVHDUFKLQWHUIDFH)LJXUHVKRZVVHDUFKUHVXOWVRID
VHDUFKTXHU\JLYHQE\DXVHU)RUWKLVVHDUFKTXHU\DFRPELQDWLRQRIQDPHVRI
WZRDXWKRUVZDVJLYHQDQGD\HDUUDQJHVHOHFWHGIURPWKHWLPHVSDQVOLGHU


7KLVVHDUFKUHVXOWRIUHWULHYHGSDSHUVZDVVRUWHGE\QXPEHURIWLPHVFLWHG
7KLVVHDUFKUHVXOWDOVRSURYLGHVH[WHUQDOOLQNWRGRFXPHQWVVRWKDWWKHXVHUFDQ
GLUHFWO\RSHQRUGRZQORDGWKHSDSHULQDQRWKHUEURZVHUZLQGRZ,I\RXUVHDUFK
UHVXOWREWDLQVDODUJHQXPEHURIGRFXPHQWV\RXFDQUHILQH\RXUVHDUFKZLWKLQ
WKHUHWULHYHGGDWDWRUHWULHYHPRUHVSHFLILFGRFXPHQWV\RXDUHORRNLQJIRU
/HIWVLGHSDQHORIWKLVSDJHDVVKRZQLQ)LJXUHLVXVHGIRUUHILQLQJVHDUFK
)URPWKLVVHDUFKUHVXOW\RXFDQDOVRJHQHUDWHDQDO\WLFDOUHSRUWVDQGFKDUWV
XVLQJ$QDO\]H5HVXOWDQG9LHZ&LWDWLRQ5HSRUWRSWLRQVDVVKRZQLQ)LJXUH
:KLOH\RXFOLFNRQDVFRUHRI7LPHV&LWHGDVVHHQLQ)LJXUHDQHZSDJHZLOO
DSSHDUDVVKRZQLQ)LJXUH7KLV)LJXUHVKRZVDQHZZLQGRZWKDWUHWULHYHG
DGHWDLOHGOLVWRIWKHFLWLQJDUWLFOHVRIDSDSHU



)LJXUHICI+RPHSDJHDQG6HDUFK,QWHUIDFH








,QQRYDWLRQVLQ
0HDVXULQJ6FLHQFHDQG
6FKRODUVKLS

5HVHDUFK(YDOXDWLRQ
0HWULFV


)LJXUH$6HDUFK5HVXOWVRUWHGE\7LPHV&LWHG


)LJXUH$'HWDLO/LVWRI&LWLQJ,WHPVRIDQ$UWLFOH


$QDO\WLFDO7RROVLQ ICI 
7KH,&,SURYLGHVRQOLQHWRROVVXFKDV-RXUQDO$QDO\]HU,QVWLWXWLRQ$QDO\]HU
DQG'DWD&RPSDUHUIRUUHWULHYLQJGDWDUHODWHGWRSHUIRUPDQFHPHDVXUHPHQWRI
MRXUQDOVLQVWLWXWLRQVDQGFRQWULEXWLQJDXWKRUV,&,DOVRSURGXFHVGLIIHUHQW
GDWDYLVXDOL]DWLRQHIIHFWVRQOLQHIRUKHOSLQJXVHUVWRXQGHUVWDQGUHWULHYHG
LQGLFDWRUV
,&,¶V-RXUQDO$QDO\]HULVDWRROWKDWRIIHUVYDULRXVLQGLFDWRUVIRUMRXUQDO
HYDOXDWLRQDQGFRPSDULVRQVXFKDVFLWDWLRQVFRXQWDUWLFOHVFRXQWVHOI
FLWDWLRQVXQFLWHGDUWLFOHV-&,-RXUQDO&XUUHQW,QGH[VLPLODUWR,6,¶VMRXUQDO
LPPHGLDF\LQGH[VFRUHDQG5,,-RXUQDO5HVHDUFK,PSDFW,QGLFDWRUVLPLODUWR
,6,¶V-,)VFRUH$UHSUHVHQWDWLYHGDWDREWDLQHGIURP,&,-RXUQDO$QDO\]HULV
VKRZQLQ7DEOH

7DEOH&RPSDULVRQRI)LYH,QGLDQ6FLHQWLILF-RXUQDOVLQ'LIIHUHQW
'LVFLSOLQHV

6O
1R
-RXUQDO
7LWOH
7\SH )RXQGHG$UWLFOHV


&LWDWLRQV 6HOI&LWDWLRQV8QFLWHG
IRUD<HDU
HJ
  -&, 5,,

,QGLDQ
-RXUQDO
RI
0HGLFDO
5HVHDUFK
2$


      

-RXUQDO
RIWKH
,QGLDQ
&KHPLFDO
6RFLHW\
1RQ
2$
      
 &XUUHQW6FLHQFH 2$
      

-RXUQDO
RI
6FLHQWLILF
	
,QGXVWULDO
5HVHDUFK
2$














  

9LNDOSD
-RXUQDO
IRU
'HFLVLRQ
0DNHUV
2$


      

,&,¶V,QVWLWXWLRQ$QDO\]HULVDWRROZKLFKSUHVHQWVDFRPSUHKHQVLYHDQDO\WLFDO
GHWDLOVRIDQLQVWLWXWLRQLQWHUPVRIDUWLFOHVSXEOLVKHGFLWDWLRQVUHFHLYHGDQG
GHWDLOVRIMRXUQDOVLQZKLFKDUWLFOHVZHUHSXEOLVKHGWRSMRXUQDOWLWOHV
,QQRYDWLRQVLQ
0HDVXULQJ6FLHQFHDQG
6FKRODUVKLS

5HVHDUFK(YDOXDWLRQ
0HWULFV
GHWDLOVRIWKHDXWKRUVHJWRSDXWKRUVZLWKPD[LPXPDUWLFOHVFRXQWRU
FLWDWLRQVFRXQWGLVWULEXWLRQRISDSHUVLQGLIIHUHQWVXEMHFWFDWHJRULHVDQG
GLVWULEXWLRQRISDSHUVLQGLIIHUHQWGRFXPHQWW\SHV)LJXUHVKRZVDQDXWR
JHQHUDWHGYLVXDOL]DWLRQHIIHFWXVLQJ,&,¶V,QVWLWXWLRQ$QDO\]HUIXQFWLRQDOLW\IRU
DUHSXWHGUHVHDUFKLQVWLWXWHLQ,QGLD
,&,¶V'DWD&RPSDUHULVDWRROZKLFKRIIHUVFRPSDUDWLYHDQDO\VLVRILQVWLWXWLRQV
DQGSODFHV7KLVIXQFWLRQDOLW\FDQVKRZKRZWZRRUPRUHLQVWLWXWLRQVYDU\LQ
WKHNLQGRIZRUNWKH\GRRUFRPSDUHFRQWULEXWLRQPDGHLQDFHUWDLQILHOGIURP
WZRPRUHSODFHV7DEOHVKRZVDFRPSDUDWLYHGDWDJHQHUDWHGIURP'DWD
&RPSDUHUIXQFWLRQDOLW\RIWKH,&,

7DEOH&RPSDUDEOH'DWDUHWULHYHGXVLQJ,&,'DWD&RPSDUHU

6O
1R,QVWLWXWLRQ $UWLFOHV&LWDWLRQV
&LWDWLRQ
'HQVLW\
&LWDWLRQV
$UWLFOHV
$UWLFOHV
&LWDWLRQ
'RF7\SHV
5HVHDUFK
$UWLFOHV
2WKHU
7\SH
'RFV

-DZDKDUODO
1HKUX
8QLYHUVLW\
-18
   
 

%DQDUDV
+LQGX
8QLYHUVLW\
%+8
   
 

8QLYHUVLW\RI
+\GHUDEDG
8+
   
 

9LVYD%KDUDWL
8QLYHUVLW\
9%8
   
 

$OLJDUK
0XVOLP
8QLYHUVLW\
$08
   
 



















,QQRYDWLRQVLQ
0HDVXULQJ6FLHQFHDQG
6FKRODUVKLS




)LJXUH'DWD9LVXDOL]DWLRQXVLQJICI,QVWLWXWLRQ$QDO\]HU

 &LWH6HHU;KWWSFLWHVHHU[LVWSVXHGH
&LWH6HHU;LVDQRQOLQHFLWDWLRQDQGUHIHUHQFHVHDUFKHQJLQHVLPLODUWR*RRJOH
6HDUFK,WLVSULPDULO\IRFXVHGRQWKHOLWHUDWXUHLQFRPSXWHUDQGLQIRUPDWLRQ
VFLHQFH,WLVGHYHORSHGDQGKRVWHGE\WKH&ROOHJHRI,QIRUPDWLRQ6FLHQFHVDQG
7HFKQRORJ\LQWKH3HQQV\OYDQLD6WDWH8QLYHUVLW\368ZLWKVXSSRUWIURPWKH
861DWLRQDO6FLHQFH)RXQGDWLRQ7KHHDUOLHUYHUVLRQRIWKHVHDUFKHQJLQH
NQRZQDV&LWH6HHUZDVGHYHORSHGLQDWWKH1(&5HVHDUFK,QVWLWXWH
8QLWHG6WDWHV&LWH6HHUZDVWKHILUVWGLJLWDOOLEUDU\DQGVHDUFKHQJLQHWR
SURYLGHDXWRPDWHGFLWDWLRQLQGH[LQJDQGFLWDWLRQOLQNLQJ/DWHUDQHZ
DUFKLWHFWXUHDQGGDWDPRGHOZDVGHYHORSHGIRUWKH1H[W*HQHUDWLRQ&LWH6HHU
RU&LWH6HHU;LQRUGHUWRPHHWH[SRQHQWLDOJURZWKRIVFKRODUO\OLWHUDWXUHLQ
HDUO\\HDUVRIWKHVWFHQWXU\&LWH6HHU;FRQWLQXHVWKH&LWH6HHUOHJDF\DQGLV
SUHSDUHGWRPHHWWKHFKDOOHQJHVRIWKHIRUHVHHDEOHIXWXUH
&LWH6HHU;XVHVDXWRQRPRXVFLWDWLRQLQGH[LQJWHFKQLTXHWRDXWRPDWLFDOO\
H[WUDFWFLWDWLRQVDQGFUHDWHDFLWDWLRQLQGH[WKDWFDQEHXVHGIRUOLWHUDWXUH
VHDUFKDQGHYDOXDWLRQ,WDXWRPDWLFDOO\H[WUDFWVDXWKRUWLWOHDQGRWKHUUHODWHG
PHWDGDWDIRUDQDO\VLVDQGGRFXPHQWVHDUFK&LWH6HHU;ZHEVLWHIDFLOLWDWHVDXVHU
WRVHDUFKIRUGRFXPHQWVDXWKRUVGDWDWDEOHVDVDSSHDUHGZLWKLQDUHVHDUFK
SDSHUDQGDOJRULWKPV,WVDSSURDFKWRVHDUFKGDWDWDEOHVLVYHU\XQLTXH
)LJXUHVKRZVWKHVHDUFKUHVXOWRXWRIDTXHU\IRUUHWULHYLQJGDWDWDEOHVIURP

5HVHDUFK(YDOXDWLRQ
0HWULFV
IXOOWH[WGRFXPHQWV7KLVUHVXOWDOVRLQGLFDWHVQXPEHURIWLPHVWKHGRFXPHQW
FRQWDLQLQJWKLVUHWULHYHGGDWDWDEOHZDVFLWHG,WV$XWKRUV6HDUFKIHDWXUH
UHWULHYHVSXEOLFDWLRQUHFRUGVRIDVFLHQWLVWDQGLQGLFDWHVFLWDWLRQFRXQWIRUHDFK
SDSHU,WDOVRLQGLFDWHV+LQGH[IRUWKHUHVSHFWLYHDXWKRU)LJXUHVKRZVDQ
DXWKRU¶VSURILOHEDVHGRQ$XWKRUV6HDUFKRSWLRQ
2YHUWKH\HDUV&LWH6HHU;KDVEHFRPHXVHIXOFLWDWLRQVHDUFKDQGDQDO\VLV
SODWIRUPIRUDVSHFLILFDUHDRIFRPSXWHUVFLHQFHDQGLQIRUPDWLRQVFLHQFH
+RZHYHULWVIXQFWLRQDOLW\DVFLWDWLRQPHWULFVLVYHU\OLPLWHG,WLVQRW
FRPSUHKHQVLYHHQRXJKWRILWIRUHYDOXDWLQJUHVHDUFKRUUHVHDUFKHUV,WGRHVQRW
SURYLGHDQ\RQOLQHDQDO\WLFDOWRROIRUDQDO\VLQJUHWULHYHGGDWDIURPDVHDUFK
TXHU\


)LJXUH$6HDUFK5HVXOWUHWULHYHGE\&LWHVHHU[6HDUFK(QJLQH










,QQRYDWLRQVLQ
0HDVXULQJ6FLHQFHDQG
6FKRODUVKLS



)LJXUH$Q$XWKRU¶V3URILOHUHWULHYHGXVLQJ$XWKRUV6HDUFK
IXQFWLRQRI&LWHVHHU[

 *RRJOH6FKRODUDQG*RRJOH6FKRODU&LWDWLRQV
7KH*RRJOH6FKRODUODXQFKHGLQE\*RRJOH,QFDSSHDUVWREHWKH
ZRUOG¶VODUJHVWLQGH[LQJDQGFLWDWLRQGDWDEDVHRISHHUUHYLHZHGVFKRODUO\
OLWHUDWXUHFRYHULQJPRUHDFDGHPLFMRXUQDOVDQGRWKHUVFKRODUO\PDWHULDOVWKDQ
VLPLODURWKHUFLWDWLRQGDWDEDVHVVXFKDV6FRSXV:HERI6FLHQFHDQG0LFURVRIW
$FDGHPLF6HDUFK,WKDVEHFRPHZRUOG¶VODUJHVWVHDUFKHQJLQHIRUDFDGHPLF
OLWHUDWXUH,WSURYLGHVDVLPSOHZD\WREURDGO\VHDUFKIRUVFKRODUO\OLWHUDWXUH
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IURP,QGLD

5DQN -RXUQDO7LWOH
JCR'DWD EigenfactorMetrics
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<HDU
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4XDUWHUO\
-RXUQDORI
(FRQRPLFV
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-RXUQDORI
(FRQRPLF
/LWHUDWXUH
    !  
 (FRQRPHWULFD     !  
%DVHGRQ-&56RFLDO6FLHQFH(GLWLRQ5DQNEDVHGRQ$UWLFOH,QIOXHQFH6FRUH


,QQRYDWLRQVLQ
0HDVXULQJ6FLHQFHDQG
6FKRODUVKLS
/LPLWDWLRQVRIJCRLQ(YDOXDWLQJ5HVHDUFK
8QWLOWKHHQWU\RI6FRSXVDQG*RRJOH6FKRODULQWKHFLWDWLRQGDWDEDVHVEXVLQHVV
LQWKH-&5ZDVVROHLQIRUPDWLRQVRXUFHWRLQIRUPDWLRQDQDO\VWV
ELEOLRPHWULFLDQVMRXUQDOHGLWRUVDQGGHFLVLRQPDNHUVIRUHYDOXDWLQJTXDOLW\DQG
SHUIRUPDQFHRIMRXUQDOVWKURXJKYDULRXVLQGLFDWRUVVXFKDVMRXUQDOLPSDFW
IDFWRULPPHGLDF\LQGH[FLWDWLRQVFRXQWFLWHGKDOIOLIHDQGFLWLQJKDOIOLIH
-&5LVEDVHGRQPDLQO\6&,([SDQGHGDQG66&,GDWDEDVHV7KHLUFRYHUDJH
SULRUWRZDVPXFKVNHZHGFRYHULQJRQO\KDQGIXORIMRXUQDOWLWOHVIURP
JOREDO6RXWKDQGGHYHORSLQJQDWLRQV$VWXG\SXEOLVKHGE\7KRPVRQ5HXWHUV
LQWLWOHG³7KH*OREDOL]DWLRQRI:HERI6FLHQFH60´LQGLFDWHG
KRZ:HERI6FLHQFHZDVVWUDWHJLFDOO\H[SDQGLQJLWVFRYHUDJHIURPDURXQGWKH
ZRUOGWRPDNHLWJOREDOO\UHSUHVHQWDWLYH1RZ:R6KDVPXFKEHWWHUDQG
EDODQFHGFROOHFWLRQVRIMRXUQDOVLQDOOGLVFLSOLQHV
8QWLOYHU\UHFHQWO\-&5FLWDWLRQLQGLFDWRUVSDUWLFXODUO\MRXUQDOLPSDFWIDFWRU
-,)DORQJZLWKIHZRWKHULQGLFDWRUVZHUHZLGHO\XVHGIRUHYDOXDWLQJUHVHDUFK
DQGSHUIRUPDQFHDSSUDLVDORILQGLYLGXDOVFLHQWLVWVIRUWKHLUFDUHHU
DGYDQFHPHQWRUDZDUGLQJUHVHDUFKJUDQWV6RPHRIWKHLQGLFDWRUVDUHDOVRXVHG
IRUHYDOXDWLQJUHVHDUFKDQGSHUIRUPDQFHDSSUDLVDORIDFRXQWU\RUDQ
LQVWLWXWLRQ+RZHYHU-,)JLYHVHTXDOZHLJKWDJHWRDOOSDSHUVEXWQRWDOOSDSHUV
SXEOLVKHGLQWKDWSDUWLFXODUMRXUQDOKDYHHTXDOZHLJKWDJHWRWKHUHVHDUFKHUV¶
FRPPXQLWLHV0DQ\SDSHUVLQDMRXUQDOUHPDLQXQQRWLFHGXQFLWHGRUDUHVHOI
FLWHG7KXVQRQSHUIRUPLQJRUQRQLQIOXHQWLDOSDSHUVRIDMRXUQDODOVRJHW
HTXDOZHLJKWDJHDOWKRXJKWKH\KDYHQRUROHLQLQFUHDVLQJ-,)DQGRWKHU
LQGLFDWRUVRIWKDWMRXUQDO
5HFHQWO\WKH6DQ)UDQFLVFR'HFODUDWLRQRQ5HVHDUFK$VVHVVPHQW'25$RI
KDVVWURQJO\RSSRVHGWKHXVHRI-,)WRDVVHVVDQLQGLYLGXDOVFLHQWLVW¶V
FRQWULEXWLRQVIRUKLULQJSURPRWLRQRUIXQGLQJGHFLVLRQV
7KHTXHVWIRUDOWHUQDWLYHPHWULFVIRUHYDOXDWLQJUHVHDUFKDQGUHVHDUFKHUVKDV
FRQWLQXHGDQGZLOOEHFRQWLQXHGDVZHVHHDFKDQJLQJQDWXUHRIJOREDO
VFKRODUVKLSV2QOLQHVRFLDOSODWIRUPVKDYHEHFRPHYHU\DWWUDFWLYHWRQHZDJH
UHVHDUFKHUVIRUVKDULQJUHVHDUFKUHVXOWVDQGUHVHDUFKSXEOLFDWLRQVDQG
XOWLPDWHO\JHWQRWLFHGE\WKHIHOORZUHVHDUFKHUVDQGSHHUJURXSVDURXQGWKH
ZRUOG,QWKHQH[WVHFWLRQZHVKDOOOHDUQPRUHDERXWQHZLQGLFDWRUVRI
VFKRODUO\FRPPXQLFDWLRQVDQGQHZSODWIRUPVIRUVKDULQJDQGUHWULHYLQJWKRVH
LQGLFDWRUV

 1(:3/$7)2506)25(9$/8$7,1*
6&+2/$5/<&20081,&$7,216
$VVKRZQLQ7DEOHDQXPEHURISODWIRUPVKDYHEHHQHPHUJHGLQUHFHQW
WLPHVWRGLVVHPLQDWHYDULRXVNLQGVRIFLWDWLRQUHODWHGLQGLFDWRUVIRUMRXUQDOV
DXWKRUVLQVWLWXWLRQVDQGFRXQWULHV7KHVHDUHDQDO\WLFDOSODWIRUPVZLWKGDWD
GUDZQIURPGLIIHUHQWFLWDWLRQGDWDEDVHVRUGDWDVRXUFHV)RXURQOLQHSODWIRUPV
QDPHO\6FLPDJR-5RUJHLJHQ)$&725RUJ3XEOLVKRU3HULVK323
6RIWZDUHDQG-RXUQDO0HWULFVFRPDUHDOOIUHHO\DYDLODEOHWRZRUOGZLGH
VFLHQWLILFFRPPXQLWLHVLQFRQWUDVWWR-&5ZKLFKLVDVXEVFULSWLRQEDVHG

5HVHDUFK(YDOXDWLRQ
0HWULFV
SURGXFW,QIRUPDWLRQJLYHQLQ7DEOHLVVHOIH[SODQDWRU\,I\RXZDQWWR
NQRZWKHGHILQLWLRQRIDQ\LQGLFDWRUPHQWLRQHGLQWKLV7DEOH\RXPD\FRQVXOW
JORVVDU\RIWHUPVDWWKHHQGRIWKLV8QLW,WPD\EHPHQWLRQHGKHUHWKDWWKH
YDOXHRIDQ\SDUWLFXODUFLWDWLRQLQGLFDWRUIRUDSDUWLFXODU\HDUPD\GLIIHU
GHSHQGLQJXSRQWKHFRYHUDJHRIVRXUFHGDWDEDVH)RUH[DPSOHLI\RXFRPSDUH
-,)RIDMRXUQDOLQWZRGDWDEDVHVHJ6FLPDJR-5DQG-&5\RXPD\REWDLQWZR
GLIIHUHQWYDOXHVDVWKHLUMRXUQDOFRYHUDJHLVGLIIHUHQWIURPRQHWRDQRWKHUVR
DUHWKHLUFLWDWLRQUHFRUGV
'LVWLQFWIHDWXUHVRIHDFKSODWIRUPDUHGHVFULEHGLQWKHVHFWLRQVIROORZLQJ7DEOH

7DEOH)HDWXUHVRI6FLPDJRMU6-5HLJHQ)$&725RUJ323
6RIWZDUHDQG-RXUQDO0HWULFVFRP
 6FLPDJR-5
6-5
HLJHQ)$&725RUJ 3236RIWZDUH -RXUQDO0HWULFVFRP
'DWDVRXUFH 6FRSXV
GDWDEDVHD
SURSULHWDU\
SURGXFWRI
(OVHYLHU%9
-RXUQDO&LWDWLRQ
5HSRUWV-&5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:HERI6FLHQFH
SURSULHWDU\SURGXFWV
RI7KRPVRQ5HXWHU
*RRJOH
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SURSULHWDU\
SURGXFWRI
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6FRSXVGDWDEDVHD
SURSULHWDU\SURGXFWRI
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&RYHUDJH *OREDO *OREDO *OREDO *OREDO
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FRYHUHG
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ODUJHUGDWD
VRXUFHLQ
WHUPVRIQR
RIGLVWLQFW
WLWOHVRI
MRXUQDOVDQG
RWKHU
SXEOLFDWLRQV
DERXW
GLVWLQFWWLWOHV
,WFRYHUVODUJHGDWD
VRXUFHLQWHUPVRI
QRRIMRXUQDOVDQG
RWKHUSXEOLFDWLRQV
DERXWGLVWLQFW
WLWOHV
,WFRYHUV
ODUJHVWGDWD
VRXUFHLQ
WHUPVRIQRRI
GLVWLQFWWLWOHVRI
MRXUQDOVDQG
RWKHU
SXEOLFDWLRQV
,WFRYHUVODUJHUGDWD
VRXUFHLQWHUPVRIQR
RIGLVWLQFWWLWOHVRI
MRXUQDOVDQGRWKHU
SXEOLFDWLRQVDERXW
GLVWLQFWWLWOHV
7HUPVRI
$FFHVV
)UHHO\
DFFHVVLEOH
)UHHO\DFFHVVLEOH )UHHO\
DFFHVVLEOH
)UHHO\DFFHVVLEOH
8VHU
UHJLVWUDWLRQ
1RWUHTXLUHG 1RWUHTXLUHG 1RWUHTXLUHG 1RWUHTXLUHG
2QOLQHRU
'HVNWRS
2QOLQH 2QOLQH 'HVNWRS
IUHHVRIWZDUH
2QOLQH
*UDSKLFVDQG
&KDUWV
(TXLSSHG
ZLWKFKDUW
DQGPDS
JHQHUDWRUV
(TXLSSHGZLWKFKDUW
DQGPDSJHQHUDWRUV
1RJUDSKLFDO
DSSOLFDWLRQ
(TXLSSHGZLWKFKDUW
DQGPDSJHQHUDWRUV


,QQRYDWLRQVLQ
0HDVXULQJ6FLHQFHDQG
6FKRODUVKLS

 6&,PDJR-RXUQDO	&RXQWU\5DQN6-5>6FLPDJR-5FRP@
7KH6&,PDJR-RXUQDO	&RXQWU\5DQN6-5LVDQRQOLQHSRUWDOWKDWSURYLGHV
LQGLFDWRUVIRUHYDOXDWLQJVFLHQWLILFUHVHDUFKSXEOLVKHGLQDFDGHPLFMRXUQDOVDQG
LQGH[HGLQ(OVHYLHU
V6FRSXVGDWDEDVH6-5XVHVWKHLQIRUPDWLRQFRQWDLQHGLQ
WKH6FRSXVGDWDEDVHDQGGHULYHVWKHMRXUQDOVDQGFRXQWU\UHODWHGLQGLFDWRUV
6-5¶VZHEDQDO\WLFHQYLURQPHQWIDFLOLWDWHVDQDO\VLQJPRQLWRULQJDQG
HYDOXDWLQJVFLHQWLILFMRXUQDOVRQRQHKDQGDQGQDWLRQDOVFLHQFHV\VWHPVRQWKH
RWKHU7KLVSRUWDOLVIUHHO\DFFHVVLEOHWRZRUOGZLGHFRPPXQLW\ZLWKRXWEHLQJ
DVNHGIRUDXVHUUHJLVWUDWLRQ
7KLVRQOLQHSODWIRUPGHYHORSHGE\6&,PDJR/DEXVHVWKHZLGHO\NQRZQ
*RRJOH3DJH5DQNDOJRULWKP,WGHULYHVLWVQDPHIURPWKH6&,PDJR-RXUQDO
5DQN6-5LQGLFDWRU6-5SURYLGHVIXOOVFLHQWRPHWULFSURILOHVIRUPRUHWKDQ
6FRSXVMRXUQDOVIURP\HDUDQGFRXQWULHVIURPDOORYHUWKH
ZRUOG6-5KDVRQOLQHWRROVIRUDQDO\VLQJFRPSDULQJDQGYLVXDOL]LQJ
VFLHQWRPHWULFSURILOHVRIMRXUQDOVRUFRXQWULHV
,WVSULPDU\LQGLFDWRULVFDOOHG6-5,QGLFDWRUWKDWPHDVXUHVWKHVFLHQWLILF
LQIOXHQFHRIWKHDYHUDJHDUWLFOHLQDMRXUQDOLWH[SUHVVHVKRZFHQWUDOWRWKH
JOREDOVFLHQWLILFGLVFXVVLRQDQDYHUDJHDUWLFOHRIWKHMRXUQDOLV7DEOHJLYHVD
IXOOOLVWRI6-5LQGLFDWRUVDYDLODEOHIRUMRXUQDOVYLVjYLVFRXQWULHV0DQ\
LQGLFDWRUVDUHFRPPRQIRUWKHERWKW\SHVZKHUHDVVRPHLQGLFDWRUVDUHGLVWLQFW

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FLWHVDXWKRU\H
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5HVHDUFK(YDOXDWLRQ
0HWULFV
6-5ZHEVLWHSURYLGHVIROORZLQJUDQNLQJVDQGFRPSDULVRQV
x &RXQWU\5DQNLQJV
x -RXUQDO5DQNLQJV
x &RPSDUH&RXQWULHVRU5HJLRQV
x &RPSDUH-RXUQDOV

6-5ZHEVLWHLVDOVRXVHIXOWRREWDLQ
x &XVWRPL]HGUDQNLQJVRIMRXUQDOVDVVKRZQLQ7DEOHDQG7DEOH
x &XVWRPL]HGUDQNLQJVRIFRXQWULHVDVVKRZQLQ7DEOH7DEOHDQG
7DEOH
x )XOOVFLHQWRPHWULFSURILOHVIRURYHU6FRSXVMRXUQDOVDQG
FRXQWULHV
x -RXUQDOVHYDOXDWLRQDVVKRZQLQ7DEOH
x 1DWLRQDOZLGH$QDO\VLV
x 0DSVRI6FLHQFHFRXQWU\ZLVHFRFLWDWLRQQHWZRUNVRIVXEMHFWDUHDVRU
VXEMHFWFDWHJRULHVIRUDSHULRGRUFRXQWU\ZLVHEXEEOHFKDUWVIRUFLWDWLRQ
LQGLFDWRUV

)LJXUHVKRZVKRPHSDJHRI6-5ZHEVLWHIURPZKLFK\RXFDQQDYLJDWHWR
REWDLQFRXQWU\DQGMRXUQDO¶VSHUIRUPDQFHLQGLFDWRUV7KLVVFUHHQVKRWDOVR
LQGLFDWHVWKDW\RXFDQ5DQN$QDO\VH&RPSDUHDQG9LVXDOL]HDYDLODEOHGDWD
DQGREWDLQXVHIXOLQIRUPDWLRQIRUREMHFWLYHDQDO\VLVDVDQGZKHQ\RXUHTXLUHG
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)LJXUHVKRZVKRPHSDJHRI6,5ZHEVLWHZZZVFLPDJRLUFRPWKDW
JHQHUDWHV6,5UHSRUWVLQGLFDWLQJWRSUDQNLQJRUPRVWSURGXFWLYHLQVWLWXWLRQVDW
JOREDOOHYHOUHJLRQDOOHYHORUFRXQWU\OHYHO+RZHYHU6,5JHQHUDWHVUHJLRQDO
UHSRUWVRQO\IRU,EHU$PHULFDQRU/DWLQ$PHULFDQUHJLRQ6,5DOVRXVHV6FRSXV
GDWDIRUUDQNLQJRIWKHLULQVWLWXWLRQVEDVHGRQGLIIHUHQWSDUDPHWHUV

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6FKRODUVKLS

)LJXUH+RPHSDJHRI6-5:HEVLWH


)LJXUH+RPHSDJHRI7KH6&,PDJR,QVWLWXWLRQV5DQNLQJV6,5:HEVLWH

5HVHDUFK(YDOXDWLRQ
0HWULFV
7DEOH6&,PDJR,QGLFDWRUV$YDLODEOHIRU-RXUQDOVYLVjYLV&RXQWULHV

)RU-RXUQDOV )RU&RXQWULHV
x 6-56FLPDJR-RXUQDO5DQNLQGLFDWRUUDQN
x +LQGH[
x &LWDWLRQVSHUGRFXPHQW\HDUVVLPLODUWR
MRXUQDOLPSDFWIDFWRU
x &LWDWLRQYV6HOIFLWDWLRQ
x &LWDWLRQVSHUGRFXPHQWYV([WHUQDOFLWHV
SHUGRFXPHQWH[FOXGLQJVHOIFLWDWLRQ
x &LWDWLRQVSHUGRFXPHQWLQDQG\HDUV
ZLQGRZV
x ,QWHUQDWLRQDOFROODERUDWLRQSHUFHQWDJHRI
GRFVZLWKPRUHWKDQRQHFRXQWU\
x -RXUQDO
VFLWDEOHYV1RQFLWDEOHGRFXPHQWV
x -RXUQDO
VFLWHGYV8QFLWHGGRFXPHQWV
x 5HIHUHQFHVSHUGRFXPHQW
x 7RWDOGRFXPHQWVLQDSDUWLFXODU\HDU
x 7RWDOGRFXPHQWVLQ\HDUV
x 7RWDOFLWDWLRQVLQ\HDUV
x +LQGH[
x 7RWDO'RFXPHQWVLQD\HDURUUDQJH
x 7RWDO&LWDWLRQV 
x &LWDWLRQVSHU'RFXPHQW
x &LWDEOHYV1RQ&LWDEOH'RFXPHQWV
x &LWHGYV8QFLWHG'RFXPHQWV
x &LWDWLRQYV6HOI&LWDWLRQ
x &LWHVSHU'RFXPHQWYV([WHUQDO&LWHVSHU
'RFXPHQWH[FOXGLQJVHOIFLWDWLRQ
x 'RFXPHQWVE\VXEMHFWDUHDVDUHDV
x ,QWHUQDWLRQDO&ROODERUDWLRQSHUFHQWDJHRI
GRFVZLWKPRUHWKDQRQHFRXQWU\
x 5HODWLYH3URGXFWLRQSHUFHQWDJHRIWKH
UHJLRQYVSHUFHQWDJHRIWKHZRUOG

Examples of Analytical Tables Generated using SJR  
6RPHH[DPSOHVRIUDQNLQJVDQGFRPSDULVRQVDVGHULYHGIURP6-5DUHVKRZQ
LQ7DEOHVDQG7KHSRUWDOGHILQHV³WKH6-5LVDQLQGLFDWRUWKDW
H[SUHVVHVWKHQXPEHURIFRQQHFWLRQVWKDWDMRXUQDOUHFHLYHVWKURXJKWKH
FLWDWLRQRILWVGRFXPHQWVGLYLGHGEHWZHHQWKHWRWDORIGRFXPHQWVSXEOLVKHGLQ
WKH\HDUVHOHFWHGE\WKHSXEOLFDWLRQZHLJKWHGDFFRUGLQJWRWKHDPRXQWRI
LQFRPLQJDQGRXWJRLQJFRQQHFWLRQVRIWKHVRXUFHV´,Q7DEOH6-5VFRUHLV
VKRZQIRUHDFKVHOHFWHGMRXUQDO&LWHVSHUGRFXPHQWIRU\HDUVSHULRGLV
HTXLYDOHQWWRMRXUQDOLPSDFWIDFWRU-,)VFRUHSURYLGHGLQWKH-RXUQDO&LWDWLRQ
5HSRUWV-&5RIWKH7KRPVRQ5HXWHU
7DEOHVKRZVSXEOLVKLQJSDWWHUQRIMRXUQDOVZLWKUHVSHFWWRLQGLFDWRURI
LQWHUQDWLRQDOFROODERUDWLYHUHVHDUFKLHSHUFHQWDJHRIGRFXPHQWVZLWKPRUH
WKDQRQHFRXQWU\DVUHFRUGHGIRUWKHVHOHFWHGMRXUQDOV)RUH[DPSOH,QGLDQ
-RXUQDORI0HGLFDO5HVHDUFKSXEOLVKHGSDSHUVLQZLWK
LQWHUQDWLRQDOFROODERUDWLYHDXWKRUVKLS7DEOHVKRZVOLVWRIWRSILYHMRXUQDOV
LQDOOVXEMHFWDUHDVLQ\HDUEDVHGRQ6-5-RXUQDO5DQNLQJVIRUDOO
MRXUQDOV%DVHGRQ6-5GDWDEDVH7DEOHGUDZVDFRPSDULVRQRIFRXQWULHV
SXEOLVKLQJLQWHUQDWLRQDOFROODERUDWLYHUHVHDUFKLQDOOVXEMHFWDUHDV6LPLODUO\
7DEOHVKRZVOLVWRIWRSWHQFRXQWULHVEDVHGRQ6-5&RXQWU\5DQNLQJVIRU


,QQRYDWLRQVLQ
0HDVXULQJ6FLHQFHDQG
6FKRODUVKLS
DOOMRXUQDOV2QWKHRWKHUKDQG7DEOHVKRZVOLVWRIWRSILYHFRXQWULHVLQDOO
VXEMHFWDUHDVGXULQJ\HDUVRUGHUE\+,QGH[

7DEOH&RPSDULVRQRI6HOHFWHG-RXUQDOVSXEOLVKLQJ
,QWHUQDWLRQDO&ROODERUDWLYH5HVHDUFK3DSHUV

          
,QGLDQ
-RXUQDORI
0HGLFDO
5HVHDUFK
         
%UD]LOLDQ
-RXUQDORI
0HGLFDO
DQG
%LRORJLFDO
5HVHDUFK
         
6RXWK
$IULFDQ
0HGLFDO
-RXUQDO
         
&KLQHVH
0HGLFDO
-RXUQDO
         

7DEOH7RS)LYH-RXUQDO5DQNLQJLQDOOVXEMHFWDUHDVLQ\HDU
RUGHUHGE\6-5,QGLFDWRU

 7LWOH 6-5 +LQGH[
7RWDO
'RFV

7RWDO
'RFV
\HDUV
7RWDO
5HIV
7RWDO
&LWHV
\HDUV
&LWDEOH
'RFV
\HDUV
&LWHV
'RF
\HDUV
5HI
'RF &RXQWU\

5HYLHZVRI
0RGHUQ
3K\VLFV
         86$

$QQXDO
5HYLHZRI
,PPXQRORJ\
         86$

&D$&DQFHU
-RXUQDOIRU
&OLQLFLDQV
         86$
 $GYDQFHVLQ3K\VLFV          8.

$QQXDO
5HYLHZRI
%LRFKHPLVWU\
         86$

'RFV 'RFXPHQWV5HI'RF 5HIHUHQFHVSHUGRFXPHQW+LJKOLJKWHGVFRUHLVKLJKHVWLQLWVUHVSHFWLYHGDWDVHULHV





5HVHDUFK(YDOXDWLRQ
0HWULFV


7DEOH&RPSDULVRQRI&RXQWULHVSXEOLVKLQJ,QWHUQDWLRQDO
&ROODERUDWLYH5HVHDUFK3DSHUV

<HDU ,QGLD %UD]LO 6RXWK$IULFD &KLQD
    
    
    
    
    
    
    
    
    
    



7DEOH([DPSOHRI6-5&RXQWU\5DQNLQJVIRU$OO-RXUQDOV


 &RXQWU\ 'RFXPHQWV
&LWDEOH
GRFXPHQWV &LWDWLRQV
6HOI
&LWDWLRQV
&LWDWLRQV
SHU
'RFXPHQW
+
LQGH[
 8QLWHG6WDWHV      
 &KLQD      
 8QLWHG.LQJGRP      
 *HUPDQ\      
 -DSDQ      
 )UDQFH      
 &DQDGD      
 ,WDO\      
 6SDLQ      
 ,QGLD      
'DWDDVRQ<HDUV








,QQRYDWLRQVLQ
0HDVXULQJ6FLHQFHDQG
6FKRODUVKLS


7DEOH  7RS )LYH&RXQWU\5DQNLQJ LQ DOO VXEMHFW DUHDV GXULQJ
\HDUVRUGHUE\+,QGH[

 &RXQWU\ 'RFXPHQWV &LWDEOH
GRFXPHQWV
&LWDWLRQV 6HOI&LWDWLRQV &LWDWLRQV
SHU
'RFXPHQW
+LQGH[
 8QLWHG
6WDWHV
     
 8QLWHG
.LQJGRP
     
 *HUPDQ\      
 )UDQFH      
 &DQDGD      


 HLJHQ)$&725RUJ
7KHHLJHQ)$&725RUJLVDQDFDGHPLFUHVHDUFKSURMHFWKRVWHGE\WKH
%HUJVWURP/DEDWWKH8QLYHUVLW\RI:DVKLQJWRQ86$7KLVZHESODWIRUPDLPV
WRXVHUHFHQWDGYDQFHVLQQHWZRUNDQDO\VLVDQGLQIRUPDWLRQWKHRU\WRGHYHORS
QRYHOPHWKRGVIRUHYDOXDWLQJWKHLQIOXHQFHRIVFKRODUO\SHULRGLFDOVDQGIRU
PDSSLQJWKHVWUXFWXUHRIDFDGHPLFUHVHDUFK,WLVDIUHHO\DYDLODEOHVHDUFKDEOH
SODWIRUPIRULQGLFDWRUVWKDWUDQNMRXUQDOVEDVHGRQVFRUHVRI(LJHQIDFWRU
$UWLFOH,QIOXHQFHDQG&RVW(IIHFWLYHQHVV$VLQGLFDWHGLQ7DEOH
(LJHQIDFWRURUJFRPSOHPHQWVMRXUQDOLQGLFDWRUVDYDLODEOHZLWKWKH-&5DQG
DVVHVVHVLQIOXHQFHRIDMRXUQDOEDVHGRQZHLJKWDJHRUVLJQLILFDQFHRIFLWDWLRQV
,IDMRXUQDOUHFHLYHVFLWDWLRQVIURPKLJKUDQNLQJRUKLJKO\UHSXWHGMRXUQDOV
(LJHQIDFWRUVFRUHZLOOEHKLJKHUWKDQDQRWKHUMRXUQDOWKDWUHFHLYHVPRVW
FLWDWLRQVIURPDYHUDJHUDQNLQJMRXUQDOV&DOFXODWLRQRI(LJHQIDFWRUVFRUHLV
GRQHXVLQJGDWDIURP:R6DQG-&57KH(LJHQIDFWRUDSSURDFKLVFRQVLGHUHGDV
PRUHUREXVWWKDQWKHMRXUQDOLPSDFWIDFWRUPHWULFZKLFKSXUHO\FRXQWV
LQFRPLQJFLWDWLRQVZLWKRXWFRQVLGHULQJWKHVLJQLILFDQFHRIWKRVHFLWDWLRQV
(LJHQIDFWRUVFRUHLVPHDVXUHRIDMRXUQDO
VLPSRUWDQFHDQGLWFDQEHXVHGLQ
FRPELQDWLRQZLWKKLQGH[WRHYDOXDWHWKHZRUNRILQGLYLGXDOVFLHQWLVWV$UWLFOH
,QIOXHQFH$,VFRUHRIDMRXUQDOLVDPHDVXUHRIWKHDYHUDJHLQIOXHQFHRIHDFK
RILWVDUWLFOHVRYHUWKHILUVWILYH\HDUVDIWHUSXEOLFDWLRQLHLIDQDUWLFOH
SXEOLVKHGLQ$,PHDVXUHVDYHUDJHLQIOXHQFHLWPDGHGXULQJ
<RXFDQILQGWKHPHWKRGVRIFDOFXODWLRQRI(LJHQ)DFWRUDQG$UWLFOHLQIOXHQFH
VFRUHVDWZZZHLJHQIDFWRURUJPHWKRGVSGI





ϭϲŚƚƚƉ͗ͬͬǁǁǁ͘ĞŝŐĞŶĨĂĐƚŽƌ͘ŽƌŐͬ

5HVHDUFK(YDOXDWLRQ
0HWULFV :K\HLJHQIDFWRU"
 (LJHQIDFWRUVFRUHVDQG$UWLFOH,QIOXHQFHVFRUHVUDQNMRXUQDOVDV*RRJOHUDQNV
ZHEVLWHV
 (LJHQIDFWRURUJUHSRUWVMRXUQDOSULFHVDVZHOODVFLWDWLRQLQIOXHQFH
 (LJHQIDFWRUVFRUHVDQG$UWLFOH,QIOXHQFHVFRUHVDGMXVWIRUFLWDWLRQGLIIHUHQFHV
DFURVVGLVFLSOLQHV
 (LJHQIDFWRUVFRUHVDQG$UWLFOH,QIOXHQFHVFRUHVUHO\RQ\HDUFLWDWLRQGDWD
 (LJHQIDFWRUVFRUHVDQG$UWLFOH,QIOXHQFHVFRUHVDUHFRPSOHWHO\IUHHDQG
FRPSOHWHO\VHDUFKDEOH
6RXUFHZZZHLJHQIDFWRURUJZK\HLJHQIDFWRUSKS

$VVKRZQLQ)LJXUHHLJHQ)$&725RUJJHQHUDWHGDOLVWRIMRXUQDOV
VHDUFKHGE\WKHVHDUFKWHUPµ%UD]LO¶,WLQGLFDWHV(LJHQIDFWRU()VFRUHVDQG
$UWLFOH,QIOXHQFH$,VFRUHVIRUHDFKMRXUQDOLQDURZ7KLV)LJXUHDOVRVKRZV
SHUFHQWLOHRIHDFKMRXUQDO¶V()DQG$,VFRUHV


)LJXUH6HDUFKLQJHLJHQ)DFWRUE\-RXUQDO1DPH±%UD]LO


,QQRYDWLRQVLQ
0HDVXULQJ6FLHQFHDQG
6FKRODUVKLS
Cost Effectiveness of Open Access Journals  
(LJHQIDFWRURUJJHQHUDWHVFRVWHIIHFWLYHQHVVUHSRUWVIRURSHQDFFHVVMRXUQDOV
ZKLFKDUHFRYHUHGLQ:R6GDWDEDVH$UHSRUWFDQEHJHQHUDWHGIRU
x )HHEDVHGRSHQDFFHVVMRXUQDOVRIDSDUWLFXODUVXEMHFWILHOG
x 1RIHHRSHQDFFHVVMRXUQDOVRIDSDUWLFXODUVXEMHFWILHOG
x )HHEDVHGRSHQDFFHVVMRXUQDOVLQDOOVXEMHFWILHOGVDVVKRZQLQ)LJXUH
DQG
x 1RIHHRSHQDFFHVVMRXUQDOVRILQDOOVXEMHFWILHOGV

+HUH&RVW(IIHFWLYHQHVV6FRUHLVFDOFXODWHGEDVHGRQEHORZPHQWLRQHG
IRUPXOD7KLVPHWULFKHOSVDXWKRUVGHFLGHZKLFKRSHQDFFHVVMRXUQDOVSURYLGH
WKHPRVWYDOXHSHUSULFH
x &RVW(IIHFWLYHQHVV6FRUH ;$UWLFOH,QIOXHQFH6FRUH3ULFH

$VVKRZQLQ)LJXUHJHQHUDWHGOLVWLQGLFDWHVVFRUHVRI&RVW(IIHFWLYHQHVV
&($UWLFOH,QIOXHQFH$,DQG)HHLQ86IRUHDFKMRXUQDOLQDURZ$VLW
VXJJHVWVPRVWFRVWHIIHFWLYHMRXUQDOWLWOHLV3XEOLFDWLRQVRIWKH$VWURQRPLFDO
6RFLHW\RI-DSDQ

,QDGGLWLRQWRJHQHUDWHVFRUHFDUGVIRUGLIIHUHQWMRXUQDOVWKHZHEVLWHSURYLGHV
YDULRXVYDOXHDGGHGVHUYLFHVIRUWKHEHQHILWVRIWKHVFKRODUO\FRPPXQLWLHV
6RPHRIWKHDYDLODEOHXVHIXOVHUYLFHVDPRQJRWKHUVDUH
x Gender Browser7KHZHEVLWHJHQHUDWHVDQDO\WLFDOUHSRUWVRQJHQGHU
FRPSRVLWLRQRIVFKRODUO\SXEOLFDWLRQVEHWZHHQ\HDUVDQG,WV
JHQGHUEURZVHUSURYLGHVDPXOWLVFDOHYLHZRIJHQGHUUHSUHVHQWDWLRQDFURVV
PXOWLSOHGRPDLQVRIVFKRODUO\SXEOLVKLQJLHIHPDOHPDOHUDWLRLQ
VFLHQWLILFFRQWULEXWLRQV
x Eigenfactor Recommends%\XQFRYHULQJWKHKLHUDUFKLFDOVWUXFWXUHRI
VFKRODUO\FLWDWLRQWKLVZHEVLWHFDQLGHQWLI\NH\SDSHUVSHUWDLQLQJWRDQ\
VHDUFKTXHU\7KLVFDQXVHUHVRXUFHVIURP-6WRUHDQG0LFURVRIW$FDGHPLF
6HDUFK6RLWUHFRPPHQGVVRPHRXWVWDQGLQJSDSHUVRQ\RXUVHDUFKWHUP

5HVHDUFK(YDOXDWLRQ
0HWULFV

)LJXUH5DQNRI)HHEDVHG2SHQ$FFHVV-RXUQDOVRUGHUHGE\
&(6FRUHV

 3XEOLVKRU3HULVK3236RIWZDUH
7KH3XEOLVKRU3HULVK323VRIWZDUHGHYHORSHGE\$XVWUDOLDQ3URIHVVRU
$QQH:LO+DU]LQJLQLVDIUHHVRIWZDUHIRUSHUVRQDOQRQSURILWXVH7KLV
VRIWZDUHFDQEHLQVWDOOHGLQ:LQGRZV26;RU*18/LQX[SODWIRUP7KLV
VRIWZDUHSURJUDPUHWULHYHVDQGDQDO\]HVELEOLRJUDSKLFLQIRUPDWLRQIURP
*RRJOH6FKRODUDQG0LFURVRIW$FDGHPLF6HDUFKWRREWDLQWKHUDZFLWDWLRQV
7KHQLWDQDO\]HVDQGSUHVHQWVWKHVHFLWDWLRQVLQDUDQNHGOLVWRUGHU,WKDV
OLPLWDWLRQRIFLWDWLRQVDQGWKXVSUHVHQWVILUVWFLWDWLRQVEDVHGRQD
VHDUFKTXHU\
)LJXUHVKRZVWKHKRPHSDJHRI323VRIWZDUHIURPZKHUHWKLVVRIWZDUHLV
GRZQORDGDEOH7KLVSDJHFDUULHVLQIRUPDWLRQRQQHZYHUVLRQRI323VRIWZDUH
<RXFDQDOZD\VUHYLVLWWKLVSDJHWRNQRZDERXWQHZUHOHDVHDQGQHZIHDWXUHV
RIWKLVVRIWZDUH

ϭϳŚƚƚƉ͗ͬͬǁǁǁ͘ŚĂƌǌŝŶŐ͘ĐŽŵͬƉŽƉ͘Śƚŵ


,QQRYDWLRQVLQ
0HDVXULQJ6FLHQFHDQG
6FKRODUVKLS
)LJXUHVKRZVVFUHHQVKRWRILQVWDOOHGVRIWZDUH+HUHLWVKRZVWKHXVHRI
323VRIWZDUHIRUDXWKRULPSDFWDQDO\VLV7KHVRIWZDUHIHWFKHGELEOLRJUDSKLF
LQIRUPDWLRQRISDSHUVZULWWHQE\VSHFLILHGDXWKRUDQGSUHVHQWVGLIIHUHQWDXWKRU
FLWDWLRQVPHWULFVVXFKDVKLQGH[JLQGH[FLWHVSHUSDSHUKFLQGH[FLWDWLRQV
FRXQWIRUHDFKSDSHUFXPXODWLYHFLWDWLRQVFRXQWSXEOLVKLQJ\HDUVLH
SURGXFWLYH\HDUVRIDVFLHQWLVWHWF
)LJXUHVKRZVWKHXVHRI323VRIWZDUHIRUMRXUQDOLPSDFWDQDO\VLV7KH
VRIWZDUHIHWFKHGELEOLRJUDSKLFLQIRUPDWLRQRISDSHUVSXEOLVKHGE\DVSHFLILHG
MRXUQDORUDQXPEHURIMRXUQDOVZLWKDVLPLODUWLWOHDQGSUHVHQWVGLIIHUHQW
MRXUQDOFLWDWLRQVPHWULFVVXFKDVKLQGH[JLQGH[FLWHVSHUSDSHUKFLQGH[
FLWDWLRQVFRXQWIRUHDFKSDSHUFXPXODWLYHFLWDWLRQVFRXQWSXEOLVKLQJ\HDUV
HWF7KLV)LJXUHDOVRLQGLFDWHVWKDWWKHVRIWZDUHIHWFKHGRQO\ILUVWUHFRUGV
IURP*RRJOH6FKRODUVHDUFKHQJLQH
3236RIWZDUHLVYHU\XVHIXOWRUHVHDUFKHUVUHVLGLQJLQGHYHORSLQJFRXQWULHVDV
LWLQVWDQWO\JHQHUDWHVVFRUHVRIFLWDWLRQVPHWULFVIRUDMRXUQDORUDQDXWKRU,W
DOVRKHOSVLQGHYHORSLQJELEOLRJUDSKLHVDQGVDYHVVHOHFWHGUHIHUHQFHVLQD
IRUPDWXVDEOHLQDUHIHUHQFHPDQDJHUVRIWZDUHRURQOLQHUHIHUHQFHPDQDJHU


)LJXUH+RPHSDJHRI3236RIWZDUH






5HVHDUFK(YDOXDWLRQ
0HWULFV


)LJXUH8VHRI3236RIWZDUHIRU$XWKRU,PSDFW$QDO\VLV


)LJXUH8VHRI3236RIWZDUHIRU-RXUQDO,PSDFW$QDO\VLVIRU
2QHRU0RUH-RXUQDOV

 -RXUQDO0HWULFVFRP
7KH-RXUQDO0HWULFVFRPLVDVHDUFKDEOHZHEVLWHZLWKGDWDRQMRXUQDO
SHUIRUPDQFHVFRUHVRIDOO6FRSXVFRYHUHGMRXUQDOVDQGPRUHSDUWLFXODUO\
QHZO\HPHUJHGLQGLFDWRUV6RXUFH1RUPDOL]HG,PSDFWSHU3DSHU61,3DQG
6&,PDJR-RXUQDO5DQN6-57KLVZHEVLWHLVGHYHORSHGFROODERUDWLYHO\E\WKH
6&,PDJR/HLGHQ8QLYHUVLW\DQG(OVHYLHU±WKHSXEOLVKHURI6FRSXVGDWDEDVH
61,3LVGHILQHGDVWKHUDWLRRIDMRXUQDO¶VFLWDWLRQFRXQWSHUSDSHUDQGFLWDWLRQ
SRWHQWLDOLQLWVVXEMHFWDUHDV&LWDWLRQSRWHQWLDOVYDU\EHWZHHQMRXUQDOVXEMHFW
FDWHJRULHVJURXSLQJVRUGLVFLSOLQHVDQGDOVRZLWKLQVDPHVXEMHFWFDWHJRU\

ϭϴŚƚƚƉ͗ͬͬǁǁǁ͘ũŽƵƌŶĂůŵĞƚƌŝĐƐ͘ĐŽŵͬ


,QQRYDWLRQVLQ
0HDVXULQJ6FLHQFHDQG
6FKRODUVKLS
GHSHQGLQJRQWKHRUHWLFDORUDSSOLHGQDWXUHRIWKHUHVSHFWLYHMRXUQDOV61,3
FRUUHFWVDQGDGMXVWVIRUVXFKYDULDWLRQVDQGGLIIHUHQFHV61,3VFRUHVDUH
XSGDWHGWZLFHLQD\HDULQWKLVZHEVLWH
6-5LVGHULYHGXVLQJWKHVDPHDOJRULWKPDVPHQWLRQHGHDUOLHULQWKHFDVHRI
6FLPDJR-5FRPZHEVLWH,QIDFW-RXUQDO0HWULFVFRPDQG6FLPDJR-5FRP
FRPSOHPHQWVHDFKRWKHU6-5PHDVXUHVVFLHQWLILFLQIOXHQFHRIVFKRODUO\
MRXUQDOVWKDWDFFRXQWVIRUERWKWKHQXPEHURIFLWDWLRQVUHFHLYHGE\DMRXUQDO
DQGWKHLPSRUWDQFHRUSUHVWLJHRIWKHMRXUQDOVZKHUHVXFKFLWDWLRQVFRPHIURP
6-5UDQNVMRXUQDOVE\µDYHUDJHSUHVWLJHSHUDUWLFOH¶±VLPLODUWR*RRJOH¶V
3DJH5DQNDOJRULWKP6-5UDQNLVIUHTXHQWO\XVHGIRUMRXUQDOFRPSDULVRQVLQ
UHVHDUFKHYDOXDWLRQDQGPHDVXUHPHQWSURFHVV
)LJXUHVKRZVKRPHSDJHRI-RXUQDO0HWULFVFRPZHEVLWH)URPLWV
KRPHSDJHDXVHUFDQVHDUFKDMRXUQDOE\LWVWLWOHRUNH\ZRUGDQGREWDLQ61,3
DQG6-5VFRUHVIRUVL[\HDUVSHULRG)LJXUHVKRZVWKHUHVXOWRIDVHDUFK
TXHU\ZLWKWKHWHUP%UD]LODVDSSHDUHGLQMRXUQDOWLWOHV7KLVTXHU\UHWULHYHV
GDWDRIMRXUQDOVDVVKRZQLQWKLV)LJXUH


)LJXUH+RPHSDJHRI-RXUQDO0HWULFVFRP

5HVHDUFK(YDOXDWLRQ
0HWULFV


)LJXUH-RXUQDO0HWULFV6FRUHVDV'HULYHGIURPWKH3RUWDO

 /(78668083
,QWKLV8QLW\RXKDYHOHDUQHGXVHRIGLIIHUHQWFLWDWLRQGDWDEDVHVDQGYDULRXV
LQGLFDWRUVIRUPHDVXULQJSHUIRUPDQFHRIMRXUQDOVLQVWLWXWLRQVDXWKRUVDQG
FRXQWULHV(PHUJHQFHRIHOHFWURQLFMRXUQDOVDQGPRUHSDUWLFXODUO\RSHQDFFHVV
MRXUQDOVKDYHOHGWRKLJKHUXVDJHVKDUHDQGLQIOXHQFHRIWKRVHGLJLWDOFRQWHQWV
HDVLO\DYDLODEOHWRWKHHQGXVHUV2QWKHRWKHUKDQGRSHQDFFHVVPRYHPHQWV
KDYHDOVROHGWRJOREDORXWUHDFKRIVFKRODUO\MRXUQDOVSXEOLVKHGIURPWKH
GHYHORSLQJFRXQWULHVHPHUJLQJQDWLRQVDQGFRXQWULHVLQJOREDO6RXWKWRJOREDO
UHVHDUFKHUV¶FRPPXQLWLHV0DQ\RIWKHVHRSHQDFFHVVMRXUQDOVDUHQRZ
LQGH[HGLQJOREDOFLWDWLRQGDWDEDVHVVXFKDV:HERI6FLHQFHDQG6FRSXV
1RZZHDOVRKDYHIUHHDFFHVVWRFLWDWLRQUHODWHGVHDUFKHQJLQHVVXFKDV
*RRJOH6FKRODUDQG&LWH6HHU;DQGPDQ\RWKHUGHULYDWLYHDVZHOODVLQQRYDWLYH
ELEOLRPHWULFLQGLFDWRUVWKDWKHOSLQREMHFWLYHDQDO\VLVRIVFLHQWLILFSURGXFWLYLW\
RIMRXUQDOVDXWKRUVRULQVWLWXWLRQV1HZLQGLFDWRUVQRWRQO\FRQVLGHUFLWDWLRQV
EXWDOVRFRQVLGHUZHLJKWDJHRIFLWDWLRQVEDVHGRQDOJRULWKPVIRUPHDVXULQJ
LQIOXHQFHRIDUWLFOHVRUDXWKRUVLQVFLHQWLILFFRPPXQLFDWLRQVDQGJURZWKRI
VFLHQWLILFGLVFLSOLQHV
0DQ\RSHQDFFHVVDQGRQOLQHMRXUQDOVQRZSURYLGHUHDOWLPHVWDWLVWLFVRQPRVW
GRZQORDGHGRUPRVWVKDUHGSDSHUVLQDGGLWLRQWROLVWLQJPRVWFLWHGSDSHUV
9HU\VRRQFLWDWLRQVZLOOWDNHDEDFNVWDJHDVPDQ\VFLHQWLILFSDSHUVZLOOKDYH
QRFLWDWLRQRUIHZFLWDWLRQVDOWKRXJKWKHVHZLOOEHVKDUHGGLVFXVVHGDQG
GRZQORDGHGZLGHO\0RVWLQQRYDWLYHRQOLQHMRXUQDOVRIWRGD\VXFKDVH/,)(


,QQRYDWLRQVLQ
0HDVXULQJ6FLHQFHDQG
6FKRODUVKLS
-RXUQDORI9LVXDOL]HG([SHULPHQWV-R9(DQG3/R62QHDUHQRZPHDVXULQJ
WKHLUDUWLFOHV¶LQIOXHQFHRQWKHLUUHVSHFWLYHVFLHQWLILFFRPPXQLWLHVWKURXJK
DOWHUQDWLYHPHWULFVVXFKDVPHDVXUHPHQWRIVKDUHGRZQORDGGLVFXVVLRQDQG
PHGLDQHZVSDSHUFRYHUDJH

 &+(&.<285352*5(66

 ,GHQWLI\NH\LQGLFDWRUVDYDLODEOHZLWK-RXUQDO&LWDWLRQ5HSRUWV
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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 ,GHQWLI\NH\LQGLFDWRUVDYDLODEOHZLWK3236RIWZDUH
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 ,GHQWLI\NH\LQGLFDWRUVDYDLODEOHZLWK*RRJOH6FKRODU
«««««««««««««««««««««««««««««
«««««««««««««««««««««««««««««
«««««««««««««««««««««««««««««
 &KRRVHWKHFRUUHFWDQVZHU

D :KRLVWKHFUHDWRURI6FLHQFH&LWDWLRQ,QGH["
L $QQH:LO+DU]LQJ 
LL (XJHQH*DUILHOG
LLL 'HUHN-RKQGH6ROOD3ULFH
LY /HR(JJKH

E :KRLVWKHFUHDWRURI3236RIWZDUH"
L $QQH:LO+DU]LQJ 
LL (XJHQH*DUILHOG
LLL /HR(JJKH
LY ,DQ+:LWWHQ

5HVHDUFK(YDOXDWLRQ
0HWULFV
F :KLFKFRPSDQ\GLGLQWURGXFH6FLHQFH&LWDWLRQ,QGH["
L ,QVWLWXWHIRU6FLHQWLILF,QIRUPDWLRQ
LL ,QGLDQ6WDWLVWLFDO,QVWLWXWH
LLL(OVHYLHU
Y 6SULQJHU

G ,GHQWLI\WKHQDPHRILQGLFDWRUWKDWLVXVHGIRUMRXUQDOUDQNLQJLQ-&5
EDVHGRQFLWDWLRQVFRXQWIRUODVWWZR\HDUV"
L KLQGH[
LL ,PPHGLDF\LQGH[
LLL,PSDFWIDFWRU
LYJLQGH[

H :KHUHGR\RXILQGLLQGH["
L *RRJOH6FKRODU
LL*RRJOH6FKRODU&LWDWLRQV
LLL-&5
Y -RXUQDO0HWULFVFRP

21/,1(9,'(278725,$/6
7KHUHDUHDQXPEHURIYLGHRWXWRULDOVDYDLODEOHRQWRSLFVGLVFXVVHGLQWKLV
8QLW6RPHRIWKHWXWRULDOVZHUHGHYHORSHGE\WKHRUJDQL]DWLRQVUHVSRQVLEOH
IRUWKHUHVSHFWLYHSURGXFWVRUVHUYLFHVZKLOHVRPHRWKHUVZHUHGHYHORSHG
E\UHSXWHGVFLHQWLVWVDQGOLEUDULHV1RZ\RXZLOOOHDUQPRUHDERXWKRZ
WKHVHSURGXFWVFDQEHXVHGIRUPHDVXUHPHQWRIVFKRODUO\FRPPXQLFDWLRQV
DQGIRUHYDOXDWLQJUHVHDUFKRUUHVHDUFKHUV
x $OWHUQDWH5RXWHV-RXUQDO0HWULFV5HYLVLWHG9LGHR
x %H\RQG,PSDFW)DFWRU$Q2YHUYLHZRI&LWDWLRQ0HWULFV9LGHR
x &DOFXODWLRQRI61,3	6-5SRZHUHGE\6FRSXV9LGHR
x HLJHQ)$&7259LGHR
x *HWWLQJ6WDUWHGZLWK+DU]LQJ
V3XEOLVKRU3HULVK9LGHR9LGHR
x *RRJOH6FKRODU0\&LWDWLRQV7XWRULDO9LGHR
x +HQN0RHGSUHVHQWV61,3PHWULFIRU-RXUQDO(YDOXDWLRQ9LGHR
x ,PSDFW)DFWRUDQGRWKHU%LEOLRPHWULF,QGLFDWRUV9LGHR
x ,6,:HERI6FLHQFH9LGHR
x 6&,PDJR-RXUQDO	&RXQWU\5DQN6-59LGHR
x 8VLQJ-RXUQDO&LWDWLRQ5HSRUWV-&59LGHR
x 8VLQJWKH+LQGH[9LGHR

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ϮϬŚƚƚƉ͗ͬͬǁǁǁ͘ǇŽƵƚƵďĞ͘ĐŽŵͬǁĂƚĐŚ͍ǀс:ŝŚsŵ'Ő,Ő
ϮϭŚƚƚƉ͗ͬͬǁǁǁ͘ǇŽƵƚƵďĞ͘ĐŽŵͬǁĂƚĐŚ͍ǀсϱzĂƌ&ŚǇŽƋĞ
ϮϮŚƚƚƉ͗ͬͬǀŝŵĞŽ͘ĐŽŵͬϮϬϰϵϴϴϯϵ
ϮϯŚƚƚƉ͗ͬͬǁǁǁ͘ǇŽƵƚƵďĞ͘ĐŽŵͬǁĂƚĐŚ͍ǀсƉƉǇŽϳyϱz/Đ
ϮϰŚƚƚƉ͗ͬͬǁǁǁ͘ǇŽƵƚƵďĞ͘ĐŽŵͬǁĂƚĐŚ͍ǀсǁϬϲŝǁϵEW<Ăǁ
ϮϱŚƚƚƉ͗ͬͬǁǁǁ͘ǇŽƵƚƵďĞ͘ĐŽŵͬǁĂƚĐŚ͍ǀсĐsϰEϲƉůϭ&Őh
ϮϲŚƚƚƉ͗ͬͬǁǁǁ͘ǇŽƵƚƵďĞ͘ĐŽŵͬǁĂƚĐŚ͍ǀс^ĨϵĞ/z>ĚŚĐ
ϮϳŚƚƚƉ͗ͬͬǁǁǁ͘ǇŽƵƚƵďĞ͘ĐŽŵͬǁĂƚĐŚ͍ǀсWŵǁϵ<<ƉƵƋ&h
ϮϴŚƚƚƉ͗ͬͬǁǁǁ͘ǇŽƵƚƵďĞ͘ĐŽŵͬǁĂƚĐŚ͍ǀсϱ^WŽyŶǆŝEůD
ϮϵŚƚƚƉ͗ͬͬǀŝŵĞŽ͘ĐŽŵͬϮϳϵϬϬϴϵϰ
ϯϬŚƚƚƉ͗ͬͬǁǁǁ͘ǇŽƵƚƵďĞ͘ĐŽŵͬǁĂƚĐŚ͍ǀсϵƋ&ϰWEǆƐϮƚz
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$16:(5672&+(&.<285352*5(66

81,7
DL
EL
FLL
GLLL
LY

81,7
DLL
EL
FL
GLLL
HMLL

81,7
LY
LLL
LL
LL
LY

81,7
L
LLL
LL
L
LLL

*/266$5<2)7(506

7HUP 'HILQLWLRQ
$OWPHWULFV $OWPHWULFVLVDQHZPHWULFVSURSRVHGDVDQDOWHUQDWLYH
WRWKHZLGHO\XVHGMRXUQDOLPSDFWIDFWRUDQGSHUVRQDO
FLWDWLRQLQGLFHVVXFKDVKLQGH[7KHWHUPDOWPHWULFV
ZDVSURSRVHGLQDVDJHQHUDOL]DWLRQRIDUWLFOH
OHYHOPHWULFVDQGKDVLWVURRWVLQWKHWZLWWHUDOWPHWULFV
KDVKWDJ
$UWLFOH,QIOXHQFH
6FRUH$,
,WGHWHUPLQHVWKHDYHUDJHLQIOXHQFHRIDMRXUQDO
V
DUWLFOHVRYHUWKHILUVWILYH\HDUVDIWHUSXEOLFDWLRQ,WLV
FDOFXODWHGE\GLYLGLQJDMRXUQDO¶V(LJHQIDFWRUVFRUHE\
WKHQXPEHURIDUWLFOHVLQWKHMRXUQDOQRUPDOL]HGDVD
IUDFWLRQRIDOODUWLFOHVLQDOOSXEOLFDWLRQV7KHPHDQ$,
LV$VFRUHJUHDWHUWKDQLQGLFDWHVWKDWHDFK
DUWLFOHLQWKHMRXUQDOKDVDERYHDYHUDJHLQIOXHQFH$
VFRUHOHVVWKDQLQGLFDWHVWKDWHDFKDUWLFOHLQWKH

ϱϴŚƚƚƉ͗ͬͬǀŝŵĞŽ͘ĐŽŵͬϰϵϯϮϴϱϵϬ

5HVHDUFK(YDOXDWLRQ
0HWULFV
MRXUQDOKDVEHORZDYHUDJHLQIOXHQFH6RXUFH
7KRPVRQUHXWHUVFRP
DU;LY ,WLVDQHSULQWVHUYLFHLQWKHILHOGVRISK\VLFV
PDWKHPDWLFVFRPSXWHUVFLHQFHTXDQWLWDWLYHELRORJ\
TXDQWLWDWLYHILQDQFHDQGVWDWLVWLFV
$XWKRU6HOIFLWDWLRQ $XWKRUVHOIFLWDWLRQRFFXUVZKHQDQDXWKRUFLWHVKLV
RZQZRUNSXEOLVKHGHDUOLHURUJRLQJWREHSXEOLVKHGLQ
IXWXUH
%LEOLRJUDSKLF
FRXSOLQJ
,WLVDPHDVXUHWKDWXVHVFLWDWLRQDQDO\VLVWRHVWDEOLVKD
VLPLODULW\UHODWLRQVKLSEHWZHHQGRFXPHQWV,WOLQNVWZR
SDSHUVWKDWFLWHWKHVDPHDUWLFOHVRWKDWLISDSHUV$DQG
%ERWKFLWHSDSHU&WKH\PD\EHVDLGWREHUHODWHG
HYHQWKRXJKWKH\GRQ
WGLUHFWO\FLWHHDFKRWKHU7KH
PRUHSDSHUVWKH\ERWKFLWHWKHVWURQJHUWKHLU
UHODWLRQVKLSLV
%RRN&LWDWLRQ,QGH[ ,WDOORZVXVHUVWRVHDUFKVHDPOHVVO\DFURVVERRNV
MRXUQDOVDQGFRQIHUHQFHSURFHHGLQJVWRILQGWKH
LQIRUPDWLRQPRVWUHOHYDQWWRWKHLUZRUNZLWKLQRQH
SODWIRUP,WGHWDLOVWKHFLWDWLRQVUHFHLYHGE\DERRN
6RXUFH7KRPVRQUHXWHUVFRP
%RRNPDUNOHW ,WLVDVPDOOVRIWZDUHDSSOLFDWLRQVWRUHGDVDERRNPDUN
LQDZHEEURZVHUZKLFKW\SLFDOO\DOORZVDXVHUWR
LQWHUDFWZLWKWKHFXUUHQWO\ORDGHGZHESDJHLQVRPH
ZD\
&KLQHVH6FLHQFH
&LWDWLRQ'DWDEDVH
,WFRQWDLQVLPSRUWDQWUHVHDUFKDQGFLWDWLRQGDWDIURP
&KLQDLQFOXGLQJUHVHDUFKWUHQGVWRSDXWKRUV
LQVWLWXWLRQVMRXUQDOVDQGPRUH6RXUFH
7KRPVRQUHXWHUVFRP
&LWDWLRQ ,WLVDUHIHUHQFHWRDWH[WRUSDUWRIDWH[WLGHQWLI\LQJ
WKHGRFXPHQWLQZKLFKLWPD\EHIRXQG
&LWDWLRQ,QGH[ ,WLVDELEOLRJUDSKLFWRROLQSULQWRUHOHFWURQLFIRUPDW
WKDWOLVWVDOOUHIHUHQFHGRUFLWHGVRXUFHLWHPVSXEOLVKHG
LQDJLYHQWLPHVSDQ
&LWDWLRQ1HWZRUN ,WLVDRQHZD\RUWZRZD\QHWZRUNDQDO\VLQJ
UHODWLRQVKLSEHWZHHQFLWLQJDQGFLWHGUHIHUHQFHVRU
DXWKRUV
&LWDWLRQV&RXQW ,WLVDVLPSOHPHWKRGRIFRXQWLQJWRWDOFLWDWLRQV
UHFHLYHGE\DQHDUOLHUSXEOLVKHGDUWLFOHZLWKGDWD
REWDLQHGIURPDFLWDWLRQGDWDEDVH
&LWHG+DOI/LIH ,WLVWKHQXPEHURI\HDUVJRLQJEDFNIURPWKHFXUUHQW
\HDUWKDWDFFRXQWIRURIWKHWRWDOFLWDWLRQV
UHFHLYHGE\WKHFLWHGMRXUQDOLQWKHFXUUHQW\HDU
&LWHG+DOI/LIHRID
MRXUQDO
,WLVWKHQXPEHURI\HDUVJRLQJEDFNIURPWKHFXUUHQW
\HDUWKDWDFFRXQWIRURIWKHWRWDOFLWDWLRQV
UHFHLYHGE\WKHFLWHGMRXUQDOLQWKHFXUUHQW\HDU,6,
GHYHORSHGWKLVFDOFXODWLRQWRSURYLGHDQLQGLFDWRUDVWR
WKHORQJWHUPYDOXHRIVRXUFHLWHPVLQDVLQJOHMRXUQDO
SXEOLFDWLRQ,WPD\EHQRWHGWKDWWKHFLWHGKDOIOLIHRI


WKHOLWHUDWXUHRIDVSHFLDOLW\LVGLIIHUHQWIURPWKHFLWHG
KDOIOLIHRIDMRXUQDO6RXUFH7KRPVRQUHXWHUVFRP
&LWHVSHU'RFXPHQW
\HDUV
$YHUDJHFLWDWLRQVSHUGRFXPHQWLQD\HDUSHULRG,WLV
FRPSXWHGFRQVLGHULQJWKHQXPEHURIFLWDWLRQVUHFHLYHG
E\DMRXUQDOLQWKHFXUUHQW\HDUWRWKHGRFXPHQWV
SXEOLVKHGLQWKHWZRSUHYLRXV\HDUVLHFLWDWLRQV
UHFHLYHGLQ\HDU;WRGRFXPHQWVSXEOLVKHGLQ\HDUV;
DQG;6RXUFH6FLPDJRMUFRP
&LWH8/LNH ,WLVDIUHHVHUYLFHWRKHOS\RXWRVWRUHRUJDQLVHDQG
VKDUHWKHVFKRODUO\SDSHUV\RXDUHUHDGLQJ
&LWH8/LNH ,WLVDIUHHVHUYLFHWRKHOS\RXWRVWRUHRUJDQLVHDQG
VKDUHWKHVFKRODUO\SDSHUV\RXDUHUHDGLQJ
&LWLQJ+DOI/LIH ,WLVWKHQXPEHURIMRXUQDOSXEOLFDWLRQ\HDUVJRLQJ
EDFNIURPWKHFXUUHQW\HDUWKDWDFFRXQWIRURIWKH
WRWDOFLWDWLRQVJLYHQE\WKHFLWLQJMRXUQDOLQWKHFXUUHQW
\HDU
&LWLQJ+DOI/LIHRID
-RXUQDO

7KHQXPEHURIMRXUQDOSXEOLFDWLRQ\HDUVJRLQJEDFN
IURPWKHFXUUHQW\HDUWKDWDFFRXQWIRURIWKHWRWDO
FLWDWLRQVJLYHQE\WKHFLWLQJMRXUQDOLQWKHFXUUHQW\HDU
,6,GHYHORSHGWKLVFDOFXODWLRQWRSURYLGHDQLQGLFDWRU
RIWKHVXEWOHFKDQJHVLQVFRSHRIDSXEOLFDWLRQRYHUWKH
FRXUVHRIWLPH6RXUFH7KRPVRQUHXWHUVFRP
&RFLWDWLRQFRXSOLQJ ,WLVDPHWKRGXVHGWRHVWDEOLVKDVXEMHFWVLPLODULW\
EHWZHHQWZRGRFXPHQWV,ISDSHUV$DQG%DUHERWK
FLWHGE\SDSHU&WKH\PD\EHVDLGWREHUHODWHGWRRQH
DQRWKHUHYHQWKRXJKWKH\GRQ
WGLUHFWO\FLWHHDFK
RWKHU7KHPRUHSDSHUVFLWH$DQG%WKHVWURQJHUWKHLU
UHODWLRQVKLSLV
&RFLWDWLRQQHWZRUN ,WLVDQHWZRUNDQDO\VLQJLQVWDQFHVRIFRFLWDWLRQ
FRXSOLQJ
&RQIHUHQFH
3URFHHGLQJV&LWDWLRQ
,QGH[
,WKHOSVUHVHDUFKHUVDFFHVVWKHSXEOLVKHGOLWHUDWXUH
IURPWKHPRVWVLJQLILFDQWFRQIHUHQFHVV\PSRVLD
VHPLQDUVDQGPRUH6RXUFH7KRPVRQUHXWHUVFRP
&URVVUHI ,WLVDQRIILFLDO'LJLWDO2EMHFW,GHQWLILHU'2,
5HJLVWUDWLRQ$JHQF\RIWKH,QWHUQDWLRQDO'2,
)RXQGDWLRQ
'DWD&LWDWLRQ,QGH[
'&,
,WSURYLGHVGLJLWDOUHVHDUFKWKDWLVGLVFRYHUDEOHFLWDEOH
DQGOLQNHGWRSULPDU\UHVHDUFKOLWHUDWXUH<RXFDQ
GLVFRYHUGDWDVHWVIURPPXOWLSOHUHSRVLWRULHVLQRQH
SODFH6RXUFH7KRPVRQUHXWHUVFRP
'HOLFLRXV ,WLVDQRQOLQHVRFLDOERRNPDUNLQJVHUYLFH,WVZHEVLWH
DGGUHVVLV'HOLFLRXVFRP
'HVNWRSDSSOLFDWLRQ ,WLVDQDSSOLFDWLRQVRIWZDUHWKDWUXQVVWDQGDORQHLQD
GHVNWRSRUODSWRSFRPSXWHU
'U\DG ,WLVDQLQWHUQDWLRQDOUHSRVLWRU\RIGDWDXQGHUO\LQJ
SHHUUHYLHZHGDUWLFOHVLQWKHEDVLFDQGDSSOLHGELRORJ\
,WVZHEVLWHDGGUHVVLVKWWSGDWDGU\DGRUJ
(LJHQIDFWRU6FRUH ,WVFDOFXODWLRQLVEDVHGRQWKHQXPEHURIWLPHVDUWLFOHV

5HVHDUFK(YDOXDWLRQ
0HWULFV
() IURPWKHMRXUQDOSXEOLVKHGLQWKHSDVWILYH\HDUVKDYH
EHHQFLWHGLQWKH-&5\HDUEXWLWDOVRFRQVLGHUVZKLFK
MRXUQDOVKDYHFRQWULEXWHGWKHVHFLWDWLRQVVRWKDWKLJKO\
FLWHGMRXUQDOVZLOOLQIOXHQFHWKHQHWZRUNPRUHWKDQ
OHVVHUFLWHGMRXUQDOV5HIHUHQFHVIURPRQHDUWLFOHLQD
MRXUQDOWRDQRWKHUDUWLFOHIURPWKHVDPHMRXUQDODUH
UHPRYHGVRWKDW(LJHQIDFWRUVFRUHVDUHQRWLQIOXHQFHG
E\MRXUQDOVHOIFLWDWLRQ6RXUFH7KRPVRQUHXWHUVFRP
)UHHVRIWZDUH ,WLVDFRPSXWHUVRIWZDUHWKDWLVDYDLODEOHIUHHRI
FKDUJHKRZHYHULWVVRXUFHFRGHPD\RUPD\QRWEH
PDGHDYDLODEOH
JLQGH[ $QLQGH[WRTXDQWLI\DQLQGLYLGXDO
VVFLHQWLILFUHVHDUFK
RXWSXWSURSRVHGE\/HR(JJKH6RXUFH
+DU]LQJFRPSRSKWP
*LWKXE ,WLVDVRFLDORQOLQHUHSRVLWRU\IRURSHQVRXUFH
VRIWZDUH
KLQGH[ KLQGH[LVWKHKLQGH[IRUDUWLFOHVSXEOLVKHGLQWKHODVW
FRPSOHWH\HDUV,WLVWKHODUJHVWQXPEHUKVXFKWKDWK
DUWLFOHVSXEOLVKHGLQKDYHDWOHDVWK
FLWDWLRQVHDFK6RXUFH6FKRODUJRRJOHFRP
KPHGLDQ KPHGLDQIRUDSXEOLFDWLRQLVWKHPHGLDQQXPEHURI
FLWDWLRQVIRUWKHDUWLFOHVWKDWPDNHXSLWVKLQGH[
6RXUFH6FKRODUJRRJOHFRP
KFLQGH[ &RQWHPSRUDU\KLQGH[RUKFLQGH[DGGVDQDJHUHODWHG
ZHLJKWLQJWRHDFKFLWHGDUWLFOHJLYLQJE\GHIDXOWWKLV
GHSHQGVRQWKHSDUDPHWUL]DWLRQOHVVZHLJKWWRROGHU
DUWLFOHV6RXUFH+DU]LQJFRPSRSKHOSPHWULFVKWP
KLQGH[ KLQGH[SURSRVHGE\-(+LUVFKLVWKHODUJHVWQXPEHU
KVXFKWKDWKSXEOLFDWLRQVKDYHDWOHDVWKFLWDWLRQV7KH
VHFRQGFROXPQKDVWKHUHFHQWYHUVLRQRIWKLVPHWULF
ZKLFKLVWKHODUJHVWQXPEHUKVXFKWKDWKSXEOLFDWLRQV
KDYHDWOHDVWKQHZFLWDWLRQVLQWKHODVW\HDUV
6RXUFH6FKRODUJRRJOHFRP
LLQGH[ LLQGH[LVWKHQXPEHURISXEOLFDWLRQVZLWKDWOHDVW
FLWDWLRQV7KHVHFRQGFROXPQKDVWKHUHFHQWYHUVLRQ
RIWKLVPHWULFZKLFKLVWKHQXPEHURISXEOLFDWLRQVWKDW
KDYHUHFHLYHGDWOHDVWQHZFLWDWLRQVLQWKHODVW
\HDUV6RXUFH6FKRODUJRRJOHFRP
,PPHGLDF\,QGH[
-,,

7KHDYHUDJHQXPEHURIWLPHVWKDWDQDUWLFOHSXEOLVKHG
LQDVSHFLILF\HDUZLWKLQDVSHFLILFMRXUQDOLVFLWHGRYHU
WKHFRXUVHRIWKDWVDPH\HDU7KLVLQGH[SXEOLVKHGLQ
WKH-RXUQDO&LWDWLRQ5HSRUWVLVRQHGHYHORSHGE\,6,
DVDQLQGLFDWRURIWKHVSHHGZLWKZKLFKFLWDWLRQVWRD
VSHFLILFMRXUQDODSSHDULQWKHSXEOLVKHGOLWHUDWXUH6XFK
LQIRUPDWLRQLVXVHIXOLQGHWHUPLQLQJZKLFKMRXUQDOVDUH
SXEOLVKLQJLQHPHUJLQJDUHDVRIUHVHDUFK6RXUFH
7KRPVRQUHXWHUVFRP
,QWHUQDWLRQDO 'RFXPHQWUDWLRLQSHUFHQWZKRVHDIILOLDWLRQLQFOXGHV


&ROODERUDWLRQ PRUHWKDQRQHFRXQWU\DGGUHVV6RXUFH
6FLPDJRMUFRP
-RXUQDO&LWDWLRQ
5HSRUWV-&5
-&5RIIHUVDV\VWHPDWLFREMHFWLYHPHDQVWRFULWLFDOO\
HYDOXDWHWKHZRUOG
VOHDGLQJMRXUQDOVZLWK
TXDQWLILDEOHVWDWLVWLFDOLQIRUPDWLRQEDVHGRQFLWDWLRQ
GDWD6RXUFH7KRPVRQUHXWHUVFRP
-RXUQDO,PPHGLDF\
,QGH[
,WLVWKHDYHUDJHQXPEHURIWLPHVDUWLFOHVSXEOLVKHGLQD
MRXUQDOLQDVSHFLILF\HDUDUHFLWHGZLWKLQWKHVDPH
\HDU
-RXUQDO,PSDFW
)DFWRU-,)

7KHQXPEHURIFXUUHQWFLWDWLRQVWRDUWLFOHVSXEOLVKHGLQ
DVSHFLILFMRXUQDOLQDWZR\HDUSHULRGGLYLGHGE\WKH
WRWDOQXPEHURIDUWLFOHVSXEOLVKHGLQWKHVDPHMRXUQDO
LQWKHFRUUHVSRQGLQJWZR\HDUSHULRG,6,VWUHVVHVWKDW
DMRXUQDO
VLPSDFWIDFWRULVDPHDQLQJIXOLQGLFDWRURQO\
ZKHQFRQVLGHUHGLQWKHFRQWH[WRIVLPLODUMRXUQDOV
FRYHULQJDVLQJOHILHOGRILQYHVWLJDWLRQRUVXEMHFW
GLVFLSOLQH6RXUFH7KRPVRQUHXWHUVFRP
-RXUQDOVHOIFLWDWLRQ ,WLVDQLQVWDQFHLQZKLFKDQDUWLFOHSXEOLVKHGLQD
MRXUQDOKDVFLWHGDSUHYLRXVO\SXEOLVKHGDUWLFOHLQWKDW
VDPHMRXUQDO
0HQGHOH\ ,WLVDUHVHDUFKPDQDJHPHQWWRROIRUGHVNWRSDQGZHE
2SHQVRXUFH
VRIWZDUH
,WLVFRPSXWHUVRIWZDUHZLWKLWVVRXUFHFRGHPDGH
DYDLODEOHDQGOLFHQVHGZLWKWKHSHUPLVVLRQVRUULJKWVWR
VWXG\FKDQJHDQGGLVWULEXWHWKHVRIWZDUHWRDQ\RQH
DQGIRUDQ\SXUSRVH
3OXJLQ ,WLVDVRIWZDUHFRPSRQHQWWKDWDGGVDVSHFLILFIHDWXUH
WRDQH[LVWLQJVRIWZDUHDSSOLFDWLRQ
3XE0HG ,WFRPSULVHVPRUHWKDQPLOOLRQFLWDWLRQVRI
ELRPHGLFDOOLWHUDWXUH
5*6FRUH 7KH5*6FRUHLVDPHWULFWKDWPHDVXUHVVFLHQWLILF
UHSXWDWLRQEDVHGRQKRZDOORI\RXUUHVHDUFKLV
UHFHLYHGE\\RXUSHHUV
5,6)LOH 7KH5,6ILOHIRUPDWLVDWDJJHGIRUPDWIRUH[SUHVVLQJ
ELEOLRJUDSKLFFLWDWLRQV5,6)LOHLVDSODLQWH[WILOHWKDW
FDQFRQWDLQPXOWLSOHUHIHUHQFHV5,6ILOHVFDQEH
H[SRUWHGIURPUHIHUHQFHVRIWZDUHVXFKDV(QG1RWHDQG
5HIHUHQFH0DQDJHU(DFKUHIHUHQFHLVFRPSRVHGRID
YDULDEOHQXPEHURIILHOGVDQGHDFKILHOGLVSUHFHGHG
E\DVL[FKDUDFWHUODEHORUWDJ6RPHWDJVDUHVSHFLILF
RQO\WRFHUWDLQUHIHUHQFHW\SHV(DFKWDJPXVWEHLQD
VSHFLILFIRUPDWDQGFHUWDLQRWKHUUXOHVDSSO\WRDOO
WDJV
6FL(/2&LWDWLRQ
,QGH[
,WOHWVUHVHDUFKHUVDURXQGWKHZRUOGGLVFRYHUQHZ
LQVLJKWVIURPUHVHDUFKHPDQDWLQJIURP/DWLQ$PHULFD
6SDLQ3RUWXJDOWKH&DULEEHDQDQG6RXWK$IULFDZKLOH
PDNLQJFRQQHFWLRQVWRWKHEURDGHUUHVHDUFKODQGVFDSH
IRUDPRUHFRPSOHWHJOREDOSLFWXUH6RXUFH
7KRPVRQUHXWHUVFRP

5HVHDUFK(YDOXDWLRQ
0HWULFV
6FLHQFHVHHNHURUJ ,WUHIHUVWRVFLHQFHQHZVIURPVFLHQFHQHZVPDNHUV,W
RIIHUVVFLHQFHQHZVDJJUHJDWLRQVHUYLFH
6&,PDJR-RXUQDO
5DQN6-5
6-5LVDSUHVWLJHPHWULFEDVHGRQWKHLGHDWKDW
DOO
FLWDWLRQVDUHQRWFUHDWHGHTXDO
6RXUFH
-RXUQDO0HWULFVFRP
6FRSXV ,WLVWKHZRUOG
VODUJHVWDEVWUDFWDQGFLWDWLRQGDWDEDVHRI
SHHUUHYLHZHGOLWHUDWXUH
6HOIFLWDWLRQ ,WFDQDQLQVWDQFHLQZKLFKDQDUWLFOHSXEOLVKHGLQD
MRXUQDOKDVFLWHGDSUHYLRXVO\SXEOLVKHGDUWLFOHLQWKDW
VDPHMRXUQDORULWFDQEHDQLQVWDQFHLQZKLFKDQ
DXWKRUFLWHVKLVRZQZRUNSXEOLVKHGHDUOLHURU
IRUWKFRPLQJ
6-56&,PDJR
-RXUQDO5DQN
LQGLFDWRU
,WH[SUHVVHVWKHDYHUDJHQXPEHURIZHLJKWHGFLWDWLRQV
UHFHLYHGLQWKHVHOHFWHG\HDUE\WKHGRFXPHQWV
SXEOLVKHGLQWKHVHOHFWHGMRXUQDOLQWKHWKUHHSUHYLRXV
\HDUVLHZHLJKWHGFLWDWLRQVUHFHLYHGLQ\HDU;WR
GRFXPHQWVSXEOLVKHGLQWKHMRXUQDOLQ\HDUV;;
DQG;6RXUFH6FLPDJRMUFRP
6RXUFH1RUPDOL]HG
,PSDFWSHU3DSHU
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